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High-Performance 
CMOS Products for the 
Low-Power CMOS System 


S-MOS Systems offers the best of both worlds: American product direction and engineering, backed by one 
of the largest and most automated all-CMOS factories in the world. 

S-MOS was formed in 1983 to provide American and Canadian companies with the dedicated, localized 
service that would match such exceptional manufacturing capability. 

As aresult, S-MOS provides advanced CMOS products at competitive prices, and customers are supported 
by a cooperative long-term relationship that ensures satisfaction. 

With S-MOS, you can take advantage of the high performance and low power requirements that make 
CMOS LSI and VLSI products so desirable. As CMOS specialists, we deliver high-quality single-chip microcom- 
puters, peripherals, RAMs, ROMs, interface circuits, gate arrays, standard cell and compiled cell products. 

Our manufacturing affiliate, Seiko Epson Corp., is one of the world’s most advanced CMOS IC manufac- 
turers. With 17 years of CMOS experience, Seiko Epson Corp. is part of the Seiko Group, famous for Seiko and 
Epson products. . 

Use of automated wafer fabrication and robotic manufacturing techniques and equipment contribute to our 
consistantly high throughput, and low reject rates. Our factory is currently capable of producing 40,000 four-inch 
(3 um), 20,000 five-inch (1.5 um) and 20,000 six-inch (1.2 um) wafers per month with a product reject rate of less 
than .0001%. 

Our rapidly evolving process technology has made S-MOS/Seiko Epson one of the most advanced 
semiconductor suppliers in the world. 

S-MOS also provides foundry services for OEMs and design houses. (Consult S-MOS Foundry Services 
Department for details.) 
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S-MOS takes a system approach to CMOS technology, providing the building blocks for a 
100% CMOS system. | - | | 


S-MOS SYSTEMS, INC. 
2460 North First Street 
San Jose, California 95131-1002 


Phone: (408) 922-0200 
FAX: (408) 922-0238 


_ Eastern Area Sales Office 
10 Burlington Mail Road, Suite 250. 
Burlington, MA 01803 
Phone: (617) 272-3174 


Copyright ©1988, S-MOS Systems, Inc. Alll rights reserved. Printed in U.S.A. 
S- MOS Systems, Inc. does not assume repsonsibility for use of any circuit described, or represent hat 
they are free from patent infringement. 


S-MOS Systems, ne. reserves the right to make changes in circuit design specifications and other 
information at any time without prior written notice. 


The information contained herein, or any portion thereof, may not be reprinted without prior written 
consent from S-MOS Systems, Inc. 
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1. OUTLINE OF PRODUCTS 


1.1 Product Code 


The name assigned to each product is coded to indicate its function and package type. 
Example : SRM2016CQo 
S RM 2016 C @ 
S-MOS SYSTEMS, INC. 
Abbreviation of Function 
(RM means RAM) 
(Please refer to Item 1.2) 
Product Number 
Package Code : 
: Plastic DIP 
: Die Form (Chip) 
: Plastic QFP 
: Ceramic QFP 
: CERDIP, Ceramic DIP 
: Plastic SOP 
: PLCC, SOJ 
: Plastic PGA 
: Ceramic PGA 
: Plastic Shrink DIP 
: Plastic Skinny DIP 
: SOT 
Sub-Code : 
The Sub-Code can be used in any of three different ways: 
(a) As the User Code for Semi-Custom LSis 
(b) As a Number to Distinguish Between Different Versions of the 
Same Product [i. e. 12, 15, or 20 to represent 120, 150 and 200 
ns respectively] . 
(c) Revision of Product Features 


<ZonUvGMc8FITtrnwoogo 





1.2 S-MOS Product Prefix Guide 


1.2.1 Standard & Semi Custom CMOS LSlis for Industry 


Gate Array ———————_ Logic. Array ------------------++--2-+2-2-2----2-02 000 rerrrneoooo SLA ° Series 
Standard Cell ——___—_-_________ Standard Cell------------------------------ He GSC Series 
Static RAM Random Access Memory--------------7 SRM Series 
Mask ROM——--—_-________-"_ Mask Programmed Memory ---------------s----7- --SMM Series 


Single-chip Microcomputer | 
Microprocessor ___ Microcomputer, CPU & Peripheral------------------ SMC Series 
Peripheral _ 2 


LCD Driver 
Thermal Head Driver 








VFD/PDP Driver Electric Driver----------------------------- seseeeeeeeesesseees SED Series 

Control LSI of Equipment 

Converter IC a Convetior IC ee SCI Series 

Telecommunication LSils -----———-—- Telecommunications-------------------------------s------- STC Series 

Image Sensor ——————--_ Sens or --------------------+-------> wissen eet eteeeeeeceeeceees SEA Series 

Hybrid !@ ——————__________—- Hybrid IC-------------------------------e octet ttette tresses SHB Series 

Module |@ —————_—---__ Modu le------------------------------2- 22-2202 ss eevee nee eeeeseeeees SEK Series 
1.2.2 Standard CMOS LSI for Consumers 

IC for Watch and Clock———_————-- Time Piece ------------------------------2222-p secs seecesete eee STP Series 

- single-chip Microcomputer —--——————— Microcomputer. .-------------------------+--+---++1--ss22> SMC Series 

Melody IC ———-------__ Melody ---------------------------------22--e2 es eeeeee eee eeeceeetees SVM _ Series 
1.2.3 Custom CMOS LSi 

Low Voltage Operation |C ————_-____—— Device for Battery Operation 

CMOS Linear |C -——-__LL-__----—-—_- A/D + D/A Converter, PLL, VFO, SCF, etc. 

High Voltage Operation |C ——________———————————————— VF D /P DP Drriver etc. 


High: Density Mounted \C = Aybrid Siete; 


2. SPECIFICATIONS AND CHARACTERISTICS 


2.1 Electrical Characteristics 


To fully utilize the CMOS IC it is important to understand the circuit, its characteristics and its 
specifications. This chapter discusses the Absolute Maximum Ratings, the Recommended Operating 
Conditions and the Electrical Characteristics of CMOS integrated circuits. 

Please note that the voltage value is based on a high level power supply (Vpp) or on a low level 


power supply (Vss). 


2.1.1 Absolute Maximum Ratings 
The Absolute Maximum Ratings of a specification are the highest levels at which the circuit will 
safely operate. Exceeding this level may result in damage to, or destruction of, the circuit. It is, therefore, 
necessary to monitor such things as supply voltage, input voltage and the ambient temperature. 
(1) Operating Voltage 
This is the maximum voltage allowed at the power supply terminals. It is important not to let 
the voltage exceed the specification, not only in the stationary state, but also in the transient 
state, during power supply turn on, and includes noise on the power supply line. When the voltage 
exceeds the specification, it may cause some damage to the IC and may adversely effect its 
reliability. 
(2) Input Voltage 
This is the maximum voltage allowed into the input terminal. When voltage exceeding the 
specification is applied, the IC may lose functions because of damage to the input protection 
resistors or diodes. __ 
(3) Output Current | 
This is the maximum value of current flow to or from the output. Generally, this is not specified 
for devices which have small output capacity. This value is provided for ICs, such as drivers 
which requires a large amount of current. 
(4) Power Dissipation 
This value shows the allowable dissipation for the device. It depends on the thermal charac- 
teristics of its package. For devices which must supply large amounts of output, this specifies the 
limitation of the output current. 
(5) Operating Temperature 
. The ambient temperature range at which the IC will function reliably. 
(6) Storage Temperature 
The range of storage temperatures when no voltage is being applied on the IC. This is a very 
important factor, especially during air transportation. 
(7) Soldering Temperature and Time 
Maximum temperature and time allowed for soldering. 





2.1.2 Recommended Operating Conditions ~~ co, 

The Recommended Operating Conditions, such as ictiele voltage: ingute eandiiens. ‘and external 
components, are the conditions necessary for the IC to function properly to meet the electrical 
characteristics. The operating conditions may be in the same column as the electrical characteristics. 


2.1.3 Electrical Characteristics 

AC and DC electrical characteristics are provided for each input pin and power supply pin. These 
characteristics are méasured at either the ambient temperature specified or in the range of the 
operating temperatures specified under the worst conditions. 


2.2 Symbol Definitions 


SYMBOLS PARAMETERS EXPLANATION a oe 


Drain Capacitance 

_ Gate Gasccianes | 

Input Capacitance 
Input/Output Capacitance 
Loading Capacitance - 
Output Capacitance 


XXX Frequency 

Maximum Clock Frequency 
Clock Frequency 
Oscillation Frequency 

High level 

(Vpp) Supply Current 


Average Operating Current 
Operating Supply Current 
Standby Supply Current | 
Input Current | 

Input Leakage Current 
High Level Input Current 
Low Level Input Current 
Output Current 

High Level Output Current 
Low Level Output Current 
Output Leakage Current 


(Vss) Supply Current 
Low Level 

Power Dissipation 
Input Resistance 


Loading Resistance 
Ambient Temperature 
Junction Temperature 
Operating Temperature 
Storage Temperature 
Soldering Temperature and 
Time 


Static capacitance between output terminal and power 
supply terminal on the oscillation. circuit. 

Static capacitance between input terminal and power 
supply terminal on the oscillation circuit. 

Static capacitance between the input terminal and the 
power supply terminal. 

Static capacitance between the I/O terminal and the 
power supply terminal. 

Loading static capacitance for the Syieriel 
components 

Static capacitance between the output terminal and the 
power supply terminal 

XXX indicates either the function or the terminal name 
Maximum Frequency input to the IC from an external pin 
Clock Frequency input to the IC from an external pin. 
Oscillation Frequency | | 
Logical **H” level 

Supply current flows into the IC from the Vbp external 
terminal .° 

Average supply current flows into the IC from the Vpp external. terminal 
Vpp supply current while operating 

Vop supply current while standby 

Current which flows to the input terminal — 

Leakage current which flows to the input terminal 

The input current at the “H” level input — 

The input current at the “L”’ level input 

Current which flows through the output terminal 
Output current when the output terminal voltage is Vou 
Output current when the output terminal voltage is Vo 
Leak current flowed when the power voltage is applied to 
the output terminal when in the ‘off (high ecenec! 
condition ies tr, 

Current flowed out of the Vss sarminial 

Logical “L’’ level 

Allowable consumption of the electric power 

Built-in resistance for pulling up and pulling down the 
input 

Loading resistance for the external components 
Ambient temperature of the IC 

Junction temperature of the IC 

Surrounding temperature of the IC in operation 
Temperature of storage area the IC 

Soldering temperature and time 





2.2 Symbol Definitions (cont.) 





SYMBOLS PARAMETERS EXPLANATION 





(Vop) Supply Voltage 



















Input Voltage 
Input/Output Voltage 

High Level Input Voltage 
Low Level Input Voltage 
Output Voltage 

High Level Output Voltage 
Low Level Output Voltage 
Ripple Voltage 

(Vss) Supply Voltage 

Vssn Supply Voltage 





















Oscillation Start Voltage 
Oscillation Stop Voltage 
“H'', “L’ or High Impedance 
“H" or “kL” 

High Impedance 

Access Time 















Address Access Time 









Chip Enable Access Time 









Chip Select Access Time 









Cycle Time 



















Read Cycle Time 
Write Cycle Time 
Fall Time 

Hold Time 






Data Hold Time 









Address Hold Time 

















Output Enable Delay Time 








Output Hold Time 









Propagation Delay Time 
Low Level Propagation Time 














High Level Propagation Time 










Rise Time 
Set-up Time 






Address Set-up Time 













Data Set-up Time 









Pulse Width 
Read Pulse Width 
Write Pulse Width 
Write Recovery Time 











Supply voltage or the operating voltage applied to the Vop 
terminal 

Voltage applied to the input terminal 

Voltage applied to the 1/0 terminal 

Input voltage which can be judged as “H”’ level 

Input voltage which can be judged as “‘L”’ Level 

Voltage generated from or applied to the output terminal 
Voltage at the ““H” level output 

Voltage at the “L’’ level output 

Ripple voltage Amplitude 

Supply voltage applied to the Vss terminal 

N times pressurized power supply terminal or its voltage 
level 

Voltage for automatic starting 

Voltage when oscillation stops 

Unfixed or unprovided level or high impedance 

Unfixed or unprovided level 

High impedance condition in three states 

Time between the input of prescription and the output of 
the valid data 

Time required for obtaining the output of valid data after 
the address is given 

Time required for obtaining the output of the valid data 
after the chip enable signal is given 

Time required for obtaining the output of the valid data 
after chip select signal is given 

Time from the start point of a complete operation to the 
start point of the next operation 


Time required for one read cycle 
Time required for one write cycle 


Time required for the signal changed from ‘H”’ to “L”’ 
Time required for the synchronous input to be held stable 
after the active clock edge 

Time required for the data input to be held stable after. 
the active clock edge 

Time required for the address input to be held stable after 
the active clock edge 

Time required for obtaining a valid output data after the 


output enable signal is given 


Time required for the output data to be held stable after 
the active clock edge 

Delay time between the active clock edge and the output change 
Delay time between the active clock edge and the output change 
from High to Low 

Delay time between the active clock edge and the output 
change from Low to High 

Time for changing the signal from Low to High 

Time required for the synchronous input remained stable 
before the next clock edge 

Time required for the address input remained stable 
before the next clock edge 

Time required for the data input remained stable before 
the next clock edge 

Pulse width 

Pulse width of the read signal 
Pulse width of the write signal 
Same as the address hold time tan 


3. QUALITY ASSURANCE 


S-MOS Systems, Inc. supported by the foundation of results acquired through experience in the adoption of 
low-power CMOS LSI for SEIKO quartz watches, has been ee highly reliable products that have set new 
standards in the industry. 

Today extremely high reliability is demanded of our customers’ products. In step with this trend, extremely 
high reliability is demanded of semiconductor components. 

To meet this demand in the market, we utilize a product quality assurance program which eueranivee the 
highest quality in our products. 

Our quality assurance program is as follows: 


3.1 Quality Assurance System for Development of New Products 


Our quality assurance efforts begin with a market survey to determine the user’s specific needs. After the 
survey is completed, an analysis is made. Based on this analysis, an initial design is made. Next the initial design 
goes through prototype production and quality evaluation stages. Once these steps are completed, a new product, 
made according to the user's specifications is created. Fig. 3-1 shows the typical stages of new product 
development from initial planning to commercial production. 


< Steps > < Quality Evaluation > 


@ Test Data, Field Data and Process Capabilities are 
specenon used to compare the preliminary specs with the 


T.S.d d ; ce 
user's requirements. Market potential is also. checked 
evaluation , : j . 
Test Sample @ The test sample is evaluated for basic design 
E.S. design and capabilities and for conformance to the product 
manufacture ee : . 


specifications. 
2nd quality : : ‘ : 
@ The engineering sample is evaluated for quality 
assurance within the scope of the manufacturing 
C.S. me 
manufacture conditions. 


@ The Production Sample is evaluated to determine 
evaluation if the quality level is achievable with the equipment 


Engineering Sanne 


Commercial Sample 


Decision on start available and under the existing manufacturing 
of commercial as 
production | conditions. 

Commercial 

production 


Fig. 3-1 New Product Development Flow 


3.1.1 Design 

Market surveys are done so the designers know the exact specifications required by the user. Based on the 
information received, designs for the projected product are made. A “reliability” design is made using the data from 
reliability tests, field quality studies, past problems and available quality or reliability related information. Design 
staffs are given the purpose, environment and other factors relating to the application of a product to aid in its 
design. 


3.1.2 Quality Evaluation 

The quality evaluation is in two parts, the design evaluation and the reliability evaluation. The design 
evaluation determines if the target functions and performance level have been reached. The reliability evaluation 
verifies that long term quality is assured. 

The reliability evaluation is done based on the particular objectives of the product. The evaluation is carried 
out under pre-established guidelines. It is performed according to ElIAJ-IC-121 (Electronics Industries Associa- 
tion) standards and with MIL-STD-750B/883C and JIS-C7021 (Japanese Industrial Standards) where applicable. 
The application, environment and uniqueness of the manufacturing process are also taken into consideration. 


3.1.3 Decision to Start Commercial Production 

The decision is made whether or not to start commercial production after the sample or prototype production 
and quality evaluation are completed. This decision is based upon production capabilities, data verification on 
yield, reliability test results and the user’s evaluation of the engineering sample. 


3.2 Quality Assurance Systems for Commercial Production 


Quality and reliability are assured by design checks in the Engineering and Manufacturing Departments and 
with verification of the finished product. Once in commercial production, quality control checks are made at 
various stages. Quality control begins at the assembly line. Inspections follow during the intermediate and final 
processes, ending with the shipping inspection. A quality asusrance flow chart is shown in Fig. 3-2. 


3.2.1 Manufacturing Environment Control 

Due to the sensitive nature of semiconductor devices, extreme care must be used during the manufacturing 
process. The manufacturing is done in a “clean room” where the temperature, humidity and dust are carefully 
monitored and controlled. 


3.2.2 Control of Manufacturing and Measuring Equipment 

Important elements of building reliability into a product are maintaining and controlling the manufacturing and 
measuring equipment. This equipment is used to monitor and control line conditions and/or to do intermediate 
inspections. With the evolution of devices to higher integrations and improved reliability, the production process 
must be controlled at a higher level. Routine checks and periodic inspections insure that we achieve these high 
standards. 


3.2.3 Process Inspection 
Quality Assurance is based on the theory that quality is built into the product. The inspection at each . 

processing stage assures high quality. The inspection results are fed back into each process in order to stabilize 

the entire operation. These inspections also prevent defective parts from moving to the next process stage. 
Fig. 3-3 and 3-4 show typical wafer process and assembly flow. 


3.2.4 Shipping Inspection 

The final inspection is performed when the product is ready to ship to reverify that the product meets our high 
standards. The electrical characteristics are 100% tested, and the environmental characteristics are tested on alot 
sample basis. External visual inspection is also performed. 

The shipping inspection is performed according to the category of the product. An example of the inspection 
process is shown in Table 3-1. 
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Fig. 3-2 Flow of Quality Assurance Activities in Commercial Production 
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Process Evaluation 


Equipment Evaluation Process Flow 


Wafer : Resistivity, Thickness 
Flatness 
Particle check Visual Inspection 


C-—V Test Cleaning 


C—V Test 


Temperature check Oxidation 


Thickness, Visual Inspection 


Coater : Photoresist Thickness 
Aligner : Distortion check 
Focus check 
Lamp check 


Mask : Defect check (by NJS) 
Photolithography Pattern Size 


Pattern Size 
Pattern Resolution 


C—V Test 


Temperature check Diffusion 


Sheet Resistivity 
Diffusion Depth 


HHH | 


lon Implantation 


Vth Shift 













Sheet Resistivity 


| 
Al-Si Sputtering 


Particle check 


Al Thickness, Step coverage 


| 
Parameter 
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Fig. 3-3 Quality Assurance System for Wafer Production 
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Fig. 3-4 Plastic Package Assembly Flowchart 
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Lot Sampling 





Check Items 


Inspection 


Die & Wire Inspection 
Pull Test 


Thickness 


Inspection 


Electrical 
characteristics 


External visual 


Temperature Cycle 
Burn-in 
etc. 





Table 3-1 Example of Shipping Inspection 


©: Each lot is inspected for quality assurance. 
QO: Specific lot is inspected to 
understand process levels. 


D 


Break (Sampling) 


Shipping Inspection for Pellet 


pe] rome [omni [SE 
[1 [Sheewermestioom)_Marsosns [Ormsby omit 
Resistance to heat 


Electrical 
tT Determined by product types 
' —55°C to 125°C (for 30 Min. 
at each temperature) 


characteristics/ 

oa 

o 
voltage applied 
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Wafer process/ 
inspection 
process 





Visual inspection 





High temperature 


with bias 
Shipping Inspection for Plastic package 





Wafer process/ | Burn-in 
Screening Assembling Determined by product type 
process 


Electrical ; 
Ce Determined byproduct YP 
10 Visual inspection (100%) Visually checked 





Temperature cycle —~ 55°C to 125°C (for 30 
minutes at each temperature 
Electrical Wafer process/ 
12 | characteristics/ Assembling Determined by product 
; ; types/visually checked 
Visual inspection process 
13 |High temperature ' 125°C withMax. rated . 
| with bias voltage applied 
; Assembling 2 atmospheric (vapor) 
Pressure cooking process pressure (at 121°C) 
Wafer process/ ‘ ‘ ; 
Judgement NO GO Moisture resistance Assembling 85°C, 85% RH with Max. 
GO . | (with bias) process rated voltage applied 


Shipping 
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3.3 Reliability Testing 


The reliability test includes environmental testing, life testing and mechanical testing. These tests are 
made in accordance with ElAJ-IC-121 as the prime standard, and with MIL-STD-750B/883C and JIS where 
applicable. The way the product is used, the application and the environment in which the product is 
operated are some of the factors taken into consideration when the conditions are set for the reliability test. 
It is important to conduct tests of new products under conditions that simulate how the product is to be used. 
In addition, standard tests are performed. | . 

Table 3-2 summarizes the reliability test items and the factors associated with defects. Table 3-3 gives 
an example of typical conditions for reliability testing. | | 


Table 3-2 Reliability Test Items and Factors Associated with Defects 


















Factors 
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with | | 
defects 
































Reliability 
test items 


Junction isolation 
Passivation 

Die bonding 
Lead integrity 
Solderability 






High temperature 
bias 


© | Wire bonding 


High temperature 
storage 


polo Metallization 
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Low temperature 
storage 












Boil 





Temperature cycle 


Mechanical shock 


Salt atmosphere 


Thermal shock 


Vibration variable 
frequency 


Vibration constant 
frequency 












Lead integrity 


Bond strength 





Resistance to 
solvents 
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Test items 


Temperature cycle 


Thermal shock 





High temperature 
storage 


Table 3-3 Typical Conditions for Reliability Test 


Reference 
standard 


EIAJ-IC-121 
04 
MIL-STD-883C 
1010°5 


EIAJ-IC-121 
03 
MIL-STD-883C 
1011°4 


Test conditions 


—65°C to 150°C 
100 cycles 


O0°C to 100°C 
10 cycles 





EIAJ-IC-121 
15 
MIL-STD-883C 
1008 2 


Ta=150°C 
1,000 hours 





Low temperature 
storage 


EIAJ-IC-121 
16 


Ta= —65°C 
1,000 hours 





Moisture resistance 





Salt atmosphere 


ees eee 


Pressure cooker 


Resistance to 
soldering heat 


Resistance to 


solvents 


High temperature 
steady state 


Moisture resistance 
(with bias) 


EIAJ-IC-121 
17 


Ta=85°C, 85% RH 
1,000 hours 


Purpose of test 


Checks resistance to high and 
low temperatures, and varying 
temperatures 


Checks resistance to rapid 
temperature changes 


Checks resistance to heat when 
exposed to high temperature 


Checks resistance to cold when 
exposed to low temperature 


Checks resistance to long-time 
operation and storage in the 
environment with high relative 
humidity 





JIS-C7021 
A-12 
MIL-STD-202E 
101D 


EIAJ-IC-121 
18 


EIAJ-IC-121 
01 


EIAJ-IC-121 
14 
MIL-STD-883C 
2015-4 


EIAJ-IC-121 
51 
MIL-STD-883C 
1005:4 


EIAJ-IC-121 
17 


35°C, 5% brine 
spray, 48 hours 


2 atmospheric 
pressures (121°C) 
96 hours 


260°C, 10 seconds 
(solder bath) 


Checks resistance to corrosion 
through acceleration test 

with coastal environment simulated 
atmosphere 


Checks resistance to accelerated 
humidity changes 


Checks resistance to heat during 
soldering 





Freon 
Trichloroethylene 
10 minutes 


Ta=125°C 
(steady operation) 
1,000 hours 


Ta=85°C, 85% RH 


_|(rated voltage applied) 
1,000 hours 


Checks resistance of printed 
marking to solvent 


Checks resistance to electrical 
stress and thermal stress applied 
for extended time periods 


Checks resistance to long-time use 
with high relative humidity 





(Continue) 
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Typical Conditions for Reliability Test (cont.) 





Test method 


Test items Purpose of test 


Reference 
standard 


EIAJ-IC-121 100 Hz to 2,000 Hz 

Vibration 10 4 minutes/back and forth | Checks resistance to vibration 
variable frequency MIL-STD-883C 4 times each for during transportation or operation 
2007>1 X, Y and Z (at 20G) 


EIAJ-IC-121 
Vibration 10 60 Hz 20G Checks resistance to vibration 


fatigue MIL-STD-883C a sae each for during transportation or operation 
—-2005+1 , Vand 2 


Test conditions | 


FIAJ-IC-121 1,500G Checks resistance to shocks 
Mechanical shock 08 3 falls each applied when the product is being 
for X, Y and Z handled, transported or operated 


EIAJ-IC-121 Tension 1.0 kg 
11 10 seconds (DIP) 
MIL-STD-883C Tension 0.3 kg 
2004-4 10 seconds (FP) | Checks resistance to forces to 
Lead integrity which the lead is subject 


-EIAJ-IC-121 . during installation or operation 
11 Bend 90 


MIL-STD-883C 2 cycles : 42 Alloy 


2004-4 
eee eee ae ee 
EIAJ-IC-121 7 
“= 02 230°C, 5 seconds o 
| Solderability MIL-STD-202E flux used Checks solderability to leads 


208C 





~ 
2] 
® 
- 
13°) 
2 
Cc 
13°) 
pong 
oO 
S 














3.4 Defective Product Policy 


_ §-MOS Systems requests the user to return defective products. Itis important to S-MOS that when a problem 
arises it be brought to our attention. Any product information, positive or negative, is valuable data which enables 
us to improve the quality of our product. 

We will make a thorough investigation of the problem with the user’s assistance. Where the problem 
occurred, how it developed and any other related information will be reviewed. The product’s manufacturing 
process and reliability test data will also be reviewed. 

The Quality Control Department will check all available information for solutions to prevent the problem 
from happening in the future. Quality Control will report the results of the investigation to the user through 
the Sales Department. The Manufacturing Department will be given the report so corrective action can be 
taken as necessary. 

Fig. 3-5 shows that RMA (Returned Material Authorization) process. 
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: Trouble occurs 
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(Trouble information/defective product) 
: Detailed investigation 









Sales Dept. of the trouble 
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| 
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Control Dept. | 
| 
| 
| Failure analysis, 
: study of action 
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Dept. Quality Control nace , 
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ee 


Sales Dept. 


(Reporting result of investigation) 
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Fig. 3-5 Route of Actions against Trouble Occuring outside the Company 


15 





3.5 Operating Precautions 


S-MOS System's plastic molded CMOS LSI devices are designed and manufactured for trouble free operation 

when used under normal operating conditions. Our products are subjected to stringent electrostatic, mechanical 

strength, and environmental tests for assured reliability. When working with our product the user should observe 
the following precautions: | 

(1) Use the product in the range of rated operating voltage, operating temperature, operating input/output 
voltage and input/output current. If the product is used outside these operating parameters, the user 
may experience high failure rates. 

(2) Excessive electrical noise applied to the power or input pin of the device could cause it to latch up, 
resulting in malfunction or damage. If this occurs, turn the power off ee ey isolate the problem 
and turn the power on again. 

(3) Do not expose the product to excessive mechanical vibration, repetitive shock stress, rapid or cyclic 
temperature changes. These factors can cause the wires in the plastic package to break. 

(4) Although all terminals have electrostatic protection, damage may still occur if very high electrostatic 
potentials are applied. Use of a conductive container or aluminum foil for packaging and transportation 
is recommended. (Untreated plastic containers are NOT recommended.) Use grounded soldering tools 
and test equipment. 


3.6 Solder-reflow Process of Plastic Flat Packages 


During the solder-reflow process, the plastic flat package is exposed to high temperatures (such as 
far-infrared) inside the reflow furnace. Therefore, the following precautions should be observed when 
packages are in the solder-reflow process : 

(1) Maintain the maximum temperature of the resin of the package at 245°C for not more than 10 seconds. 

(2) Maintain the outer surface of the reflow furnace temperature (resin surface temperature) at the curve 
shown in Fig. 3-6. | | 

(3) The resin on plastic flat packages is prone to absorb moisture. Even at room temperature, the amount 
of moisture absorbed increases with time. If a wet package is put in the solder-reflow furnace, the resin 
may crack or the adhesiveness of the resin to the frame may be decreased. 

(4) Items (1) through (3) are intended as a guideline based on our laboratory experience and are for 
reference only since packages will be stored in different environments and different types of reflow 
furnaces will be used. Thus, itis important that packages be checked for quality at the solder-reflow process 
before entering mass production. 
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Fig. 3-6 Reflow Furnace Temperature Curve 
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3.7 Package Storage Guidelines 


(1) Packages should be stored in the recommended environment. Maximum storage conditions for temperature 
and humidity are shown in Table 3.6. | : 

(2) Packages which exceed the storage limits specified in Table 3.6, or which have absorbed too much moisture 
due to high temperature or high humidity, should be baked before the reflow process. The recommended 
procedures for drying the packages are shown in Table 3.7. This drying process will prevent the resin from 
cracking during the reflow process. | 


Table 3-6 Maximum Storage Conditions for Surface Mount Component (SMC) 


PLASTIC FLAT PACKAGE & SOP | 
Storage Conditions Allowable period 













After open dry-pack 





PLASTIC PLCC 















After open dry-pack 






Table 3-7 Dryout conditions for SMC 


Temperature 
Package type 








4. PACKAGE INFORMATION 


[mem [tome etm rm te 


18pin 

















44pin 
46pin 
46pin 
60pin 
60pin 









Plastic DIP Plastic QFP 


60pin 
80pin 
80pin 
100pin 
128pin 
144pin 
160pin 


Ceramic QFP L148 


Plastic SOP 











CERDIP 


Ceramic PGA 


| Plastic Shrink DIP 
J28 


J44 
J68 


PLCC 


NOTE: Exact dimensions may vary slightly with use of different assembly lines. 





Plastic Skinny DIP 
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Package Dimension Drawings 


Page Code Package Type | Page Code Package Type 


21 C8 8-pin DIP 29 F60 60-pin QFP 
C14 — 14-pin DIP F60-2 60-pin QFP 
C16 ~— 16-pin DIP F60-5 60-pin QFP 
| C18 — 18-pin DIP - F80 80-pin QFP 
22 C20 20-pin DIP 30 F80-5 80-pin QFP 
C22 22-pinDIP F100-5 100-pin QFP 
C24 24-pin DIP F128-8 128-pin QFP 
C28 28-pin DIP | F144-8 144-pin QFP 
23 C40 40-pin DIP 31. F160-8 160-pin QFP 
C42 42-pin DIP 32 L148 148-pin QFP 
(24 7 H16 16-pin CERDIP 33 M14 14-pin SOP 
H18 18-pin CERDIP M16 16-pin SOP 
H20  —_—-20-pin CERDIP M24 24-pin SOP 
a H24 24-pin CERDIP M24-2 24-pin SOP 
C25 - H28 28-pin CERDIP — 34 M28-2 28-pin SOP 
H40 40-pin CERDIP 35 P64 64-pin PGA 
26 S28. ——«-.28-pin Shrink DIP P72 72-pin PGA 
| S64 64-pin Shrink DIP P132 132-pin PGA 
27 N24 24-pin Skinny DIP 36 ~ G89. 89-pin PGA 
28  -F18-4 18-pin QFP 37 J28 28-pin PLCC 
F44-2 44-pin QFP J44 44-pin PLCC 
F46 — 46-pin QFP J68 68-pin PLCC 


F46-5 46-pin QFP J84 84-pin PLCC 
. Y3 3-pin SOT89 
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8-pin DIP 14-pin DIP 


0.7 76Max 
.382M 
eer (19.7Max) 


0.748 +0.004 
(19.0 +0.1) 


30+0.002 0.173 +0.004 
; (4.4 40.1) 


0.100 +0.010 0.300 ~ 0.355 
(2.54 +0.25) (0.46401) 38 (7.62 ~9.02) 


0.1 
3. 


0.100 +0.010 0.018 +0.004 0.300 ~0.355 
(2.54 +£0.25) ( 0.46+0.1) (7.62~9.02) 


unit : inch unit : inch 
(mm) (mm) 


16-pin DIP 18-pin DIP | 


0.776Max 0.898Max 


(19.7Max) {22.8Me%) 
19.0201). (22.6 +0.1) 


0.300 ~ 0.355 
(7.62 ~ 9.02) 0.100 0.016 0.018+0.004 
(2.54 +0.25) (0.46 +0.1) 


0.100 +0.010 |] 9.018 +0.004 
(2.544025) {| (0.46+0.1) 


0.300 ~0.355 
(7.62 ~9.02) 


0.130 + 9.002 
(3.3 £0.05) 
0.130 £0.002 
(3.3 40.05) 


unit : inch unit : inch 
(mm) = (mm) 





NOTE : Dimensions shown in inches and are derived from their metric equivalents..Please use metric dimensions for - : 


~ board layouts. 
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1.004Max 
(25.5Max) 


0.965 + 0.012 
(24,5 +03) 


; 


0. 100+0012 
(2.54403) 


0.020 + 0.008 
(0.5 +0.2) 


1.260Max 
(32.0Max) 


1 
j 
1 


(13.6 £01) 


0.100 +0.010 0.01810.002 o 


(2.544025) (0,46 10.05 


NOTE : Dimensions shown in inches and are derived from their metric equivalents. Please use metric dimensions for 


99 board layouts. 


— 


9.20 1Max 


0.248 £0.012 
(6.3 £03) 


.1Max) 


Wiis 





20-pin DIP 


1.102Max 
(28.0Max) 


1.067 £0.012 
(27.1 40.3) 


0) £9.006 
9025 $0.15) 

0.100 +0.010 
(2.54 20.25) 


unit : inch 
(mm) 


24-pin DIP 


1.472Max 
(37.4Max) 
1.445 10.004 
(36.7 £0-1) 


0,528 10.004 
(13,.40.1) 


+0.03 
~0.01 
0.608 ~ 0.655 
(15.44 ~ 16.64) 
0.018+0.004 
(0.46 +0.1) 


0.100 +0.010 
(2.54 £0.25) 


unit ; inch 
(mm) 


0.130 +0.002 
(3.3 +9.05) 





22-pin DIP 


unit : inch 
(mm) 


28-pin DIP 


0.600 ~ 0.655 
(15.24 ~ 16.64) 


unit : inch 
(mm) 













40-pin DIP 42-pin DIP 





2.091Max 
(53.1Max) 








2,055 +0.035 
(52.2409) 


0.575Max 


EE ELIE 
mo feedatet egg deg: of 
: | 


* | 0.100 0.010 
| | (2.54 40.25) 




























































| 0.018+0.004 


0.100+0.010 Ec 
(0.46401) 3S 
on. 
On 
ow 


(2.54 40.25) 













0.018000 
(0.46 £0.1) 


0.600 ~ 0.71 
(15.24 ~ 18.10) 





0.600~0.713 
(15.24~ 18.10) 













unit : inch 
(mm) 


unit : inch 
(mm) 


NOTE : Dimensions shown ‘in inches and are derived from their metric equivalents. Please use metric dimensions for 
board layouts. 
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18-pin CERDIP 


0.200Max 
(5.08Max) 


(2.8Min) 


0.100 +0.010 
0.100 +0.010 0.019 £0.004 (2.54 40.25) 
(2.54 40.25) (0.48+0.1) 


unit : inch unit : inch 
(mm) (mm) 


20-pin CERDIP 24-pin CERDIP 


0.201Max 
(5.1Max) 


0.008 ~ 0.014 
(0.20~0.36) | 
0.100+0010 |] 0.019#0008 = 
(2.542025) || (0.48401) 


unit : inch unit : inch 
(mm) | - (mm) 





NOTE : Dimensions shown in inches and are derived from their:metric:equivalents. Please use metric dimensions for 


board layouts. 
24 a 





28-pin CERDIP 40-pin CERDIP 


2.051 





°o 

o 

on 

oO 
(5.7Max) 






(1.4) Sn x 
25 su 

O2_¢ 

ont N 

oft g 

0. ¢ '£0.010 a 

| 0.018-000 2 010) +028) *O sé 

+0. 
(0.467808) =4 (osg-d08) = % 
o~ 
unit : inch unit : inch 
(mm) (mm) 





NOTE : Dimensions shown in inches and are derived from their metric equivalents. Please use metric dimensions for 


board layouts. a 
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28-pin Shrink DIP. 4) 64-pin Shrink DIP 


psn 


0.750 


0.070 #0.010 0.019 £0.04 
(1.78 £0.25) (0.4801) 


unit : inch : 3 *gnit finch 
(mm) i (mm) 





NOTE : Dimensions shown in inches and are derived from their metric equivalents. Please use metric dimensions for 
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24-pin Skinny DIP 


1.250Max 
(31.751Max) 


So 
No 
i 


~ 
N 


0.100Min 0.200Max 
(2.54Min) (5.08Max) 


0.100 +0.010 
£0,004 
“0.48 0.1) (2.54 £0.25) 


0.020Min 
(0.51Min) 


unit : inch 
(mm) 





NOTE : Dimensions shown in inches and are derived from their metric equivalents. Please use metric dimensions for 


board layouts. | 27 


0.504+0.016 
(12.8404) 


0.394 +0.008 
(10.0+9.2) 


0.006 +0.002 
(0.15 +0.05) 


0.028 +0.012 
(0.7 £0.3) 


46-pin QFP 


1.031 +0.016 
(26.2 +0.4) 
0.787 +0.004 
(20.0+0.1) 


0.014 +0.004 
(0.35 £0.1) 


0.006 + 0.002 
(0.15 40.05) 

0.079 +0.004 
(2.0 +0.1) 


unit : inch 


NOTE : Dimensions ‘shown in inches and are der 
98 board layouts. 





F44-2| 


18-pin QFP- 


44-pin QFP- 
0.701 £0.016 


(17.8404) 


0.551 £0.006 
(14.0+£9.15) 


0.551 +0.006 
(14.0 £0.15) 
0.701 £0.016 

(17.8+0.4) 


0.394 £0.008 
(10.0+0.2) 


0.014 #0.006 
(0.35 40.15) 
0.039 0.006 
(1,040.15) 


0.079 +0.004 
(2.9 +0.1) 


0.006 +9.002 
(0.15 +0.05) 


unit : inch 


unit : inch 
(mm) 


(mm) 


46-pin QFP 


1,008 £0.016 
(25.6 40.4) 
0.787 £0.004 
(20.0 #0.1) 


(20.2 +0.4) 
0.772 £0.016(19.6 +0.4) 


0,551 20.004 
(14.0+0.1) 
0.795 +0.016 


© | | 0.039+0.008 
(1.0 +0.1) 


0.006 0.002 
(0.15 #0.05) 






unit : inch 
(mm) (mm) 





ived from their metric equivalents: Please use metric dimensions for 


1.031 +0.016 
(26.2 £0.4) 


0.787 #0.004 
(20.0 +91) 


(14.0201) 
0.795 +0.016 
(20.2 0.4) 


0.039 +0.006 
(1.0+0.15) 0.014 +0.004 
(0.35 +01) 


0.701 +0.016 60-pin QFP 
(1 7.8+0.4) 


0.551 +0.004 
(14.0+0.1) 


0.551 +0.004 
(14.0+0.1) 

0.701 +0.016 
(17.8404) 


+0.006 
“OB: 0.15) 0.014 +0.006 


(0.35 £0.15) 


0.006 +0.002 
(0.15 +0.05) 
0.079 + 0.004 
(2.0 +0.1) 
0.006 + 0.002 
(0.15+0.05) 
0.079 +0.004 


1.1403) 


0.075 
unit : inch (1.9) 


(mm) 


1.008 +0.016 60-pin QFP 


cen 0.992 +0.016 


(25.2 £0.4) 
0.787 £0.004 
(20.0+°.1) 


unit > inch 
(mm) 


80-pin QFP 


0.787 +0.004 
(20.0 +0.1) 


Index 


0.551 40.004 
(14.0 £0.1) 

0.756 +0.016 
(19.2 +0.4) 


“TITTY 


0.039 £0.004 0.014+0.004 
(1.0 +0.1) (0.35 +0.1) 


1 0.006 
+0.15) 


0.014 +0.004 
(0.35 +0.1) 


0.006 £9.002 
(0.15 £0.05) 
0.106 £0.004 
(2.7 £01) 
0.006 +0.002 
(0.15 £0.05) 
0.079 +0.004 


0.0 “ST 0~12° 
lL 0.059 to. 
(1.8203) 0 


04 


unit : inch unit : inch ~ 

(mm) (mm) 

NOTE : Dimensions shown in inches and are derived from their metric equivalents. Please use metric dimensions for . 
board layouts. 
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80-pin QFP . 100-pin QFP 


1.008 +0.016 


{8e), | , ona. 
(25.6204 
(20,0 +0.1) (28.5204) 


(2040.1) 


0.551 £0.00 
0.772 20016 
(19.6404 


0.55 1+0.004 
(14+0.1) 
0.772 £0.016 
(19.6 +0.4) 


UCL 


a 
o 


NU TT 


0.031 #0.004 0.014+0004 24 0.026 +0.004 0.012#0004 5 
(0,840.1) (0.35+0.1) (0.654011) (0.30+0.1) 


0.006 +0.002 
0.15 +005) 
0.106 +0.004 

0.006 +0.002 

(0.15 £0.05) 

0.106 +0.004 
(2.7 +0.1) 


unit : inch unit : inch 
(mm) (mm) 


128-pin QFP 144-pin QFP 


1.22840.016 (31.2+04) 
1,102+0.004 (2g+0.1) 


-_ 
rf 
| 
~ 
nN 


1.228+9.016 (3 1.2 +0.4) 


1,102+0.004 (2g +01) 


TOOT 


Ww 
N 


1.102+0.004 (2g+0.1) 
1.228+0.016 (31.2404) 
ELV 


TT 


0,026+0004 || 9.012 +08 
(0.65 £01) (0.3 £91) 


0.006 +0.002 
(0 15 +0. 05) 


| 0.026 0.012 
(0.65 #0.3) 


unit : inch 


(rnin unit : inch 


(mm) 
NOTE : Dimensions shown in inches and are derived: from their metric equivalents. Please use metric dimensions for 
30 board layouts. s 





F160-8 160-pin QFP 


1.22840.016 (31,2204) 
1.102+0.004 (2g 0.1) 





rant 
Nh 
rary 


— 

— 

— 

rons 

eae 

= ~ 
= 7 

— i=) 

i“ +H 

— nN 
—_ 

= pa 
SS 2 
a wo 

— ~ 

— °o 

— 7 

— ee] 
— N 
c— “ 
— pa 
oe 

— 

— 

=e 

c= 


Ta 


HUTUELOURUU HEN REEEATE AE UAHA HERA EAL Ug 
1 


0.026¢0.006 —_|] 0.012+0.004 40 
(0.65 *°-1) (0.3401) 


0.006 £0.002 


unit : inch 
(mm) 





NOTE : Dimensions shown in inches and are derived from their metric equivalents. Please use metric dimensions for 


board layouts. 
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1,291 +0.020 148-pin QFP 
(32.8405) 


1.063 +£0.012 
(27.0 +03) 


ITT 


—_ 
—_ 
NO 
N 
7S 


1.063 +0.012 
(27.0+3) 
1.291 +0.020 
(32.8405) 


a 


Ww 
eo 


Ei 


- 
> 
ie.) 


TA 
0.026 +9.004 0.012 +0.004 
(0.65 +0.1) oles Oe 


0.114+0.012 
(2.9 +03) 


0.051 +0012 © 
(1.3403) 


0.007 £0.002 

(0.18 +005) 
0.142+0.012 
(3.6403) 


TTA 


Ec 
=s 
vt 
om 
ets) 
fe) 


unit : inch 
(mm) 





NOTE: Dimensions: Shown in inches ond are denved from their metric: Scuivalents. Please use metric diiensions for 
30 board layouts. 





14-pin SOP 16-pin SOP 


0.413Max +0.008 
£10.5Max) reper 

402 + 0.008 

(10.2 +02) 


(5 5 +0.2) 
0.315 20.012 
(8.0 £03) 
0.406 29.012 
(10.3 #93) 


0.010 + 9.002 
(0.25 #005) 


0.500 £0.04 | 0.016 20.004 
(12.7401) (0.4491) § 


wt 
8a 
oO 
+S, 
LO 
on 
26 
Ow 


0.050 #0.004 
(1.27401) 

0.016 +0.004 
(0.4 10.1) 





unit : en unit : inch 


mm) 


24-pin sop | |[M24-2 24-pin SOP 


0.610Max 0.610Max 
(15.5Max) (15.5Max) 


0.598 + 0.004 0.598 10 904 
(15.2 19.1) 


(15.2191) 


0.307 +0.004 
(7.8+0.1) 
0.4.09 + 0.008 
(10.4+0.2) 
0.465 19012 (11.8103) 


0.079+0004 
(2.0 +0.1) 
0.006 +9.002 
(O 15+0.05) 
0.098 19006 mF 
(2.5 to 15) 
0.006 10002 
(0.15 #005) 


0.016 +0.006 2 — 





unit : inch 


unit : inch 
(mm) 


122 J | wore = -_ | (mm) 
NOTE : Dimensions shown in inches and are derived from their metric equivalents. Please use metric dimensions for 
board layouts. So 
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28-pin SOP 










0.713Max 
(18.1Max) 


0.701 +09.004 
(17.8 +0.1) 


i 
t 















0.331 +0.004 
(8.4201) 

0.465 +0.012 

(11.8403) 








0.370 
(9.4) 


2.5 £0.15) 


0.006 + 0.002 
(0.15 +0.05) 





0.106 
(2.7) 









0.050 
(1.27) 0.016 +0.004 


(0.4 £0.1) 











unit : inch 
(mm) 





NOTE : Dimensions shown in inches and are derived from their metric equivalents. Please use metric dimensions for 
board layouts. 
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[P72| 10.701 £0.08 72-pin PGA 


(017.8 +92) 


[10.650 40.004 
(1116.5 +0.1) 


P64 10.642 +0.008 
(116.3402) 64-pin PGA 


[0.610 +0.004 
(O15.5+0.1) 











F 






[1.031 +0.012 
(1926.2 +0.3) 
[1.098 0.012 
(1927.9 +0.3) 















s 
of 8 
rr be 
+ os 
a oN 
Ro OH 
Qn No 
Ow 



































¢0.018 £9.00 ¢0.018 +0.002 



















0.100 +0.006 288 100 + 0.006 Ba 8 A 

(2.54+0.15) (40.46 +0.05) 3 3 33 (254 #0.15) ($0.46 +0.05)8 § § % 

RA owe Ra AO 

Sone Sous 

@000000008) 2° 25 BY 
So 6 







(¢1.8+0.2) 





¢0.07 1 + 0.008 
(¢1.8+0.2) 





40.07 1 +0.008 















ODVOOOOVDOOOO 
©@©OOOOODOOOS 












unit : inch 
(mm 


unit : inch 
(mm) 








(0.701 £0.008 


(117.8402) 132-pin PGA 





[11.402 +0.016 
(0135.6 +04) 


0.079 +0.008 
(2.0 +0.2) 

















¢0.018 +0.002 
(g0.46 £0.05) 





0.100 +0.006 
(2.54 £0.15) 


0.181 +0.012 
(4.6403) 







$0.07 1 +0.008 
($1.8 +0.2) 






unit : inch 
(mm) 


NOTE : Dimensions shown in inches and are derived from their metric equivalents. Please use metric dimensions for 
board layouts. 
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89-pin PGA 
* O.7172002 
(018.2405) 





© 14,26 20.012 
(1132.0*°3) 





90.018 +0002 
(40.4640) 










$0.05 1 + 0.008 
(g1.3492) 


FDQOoOomrmno xr AFE 






1234567 8 9101112 
unit : inch 
(mm) 


NOTE : Dimensions shown in inches and are derived from their metric equivalents. Please use metric dimensions for — 
board layouts. 
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0.490 +0.004 28-pin PLCC 44-pin PLCC 
(12.45 +0.10) Pm 0.690 £0.005 
pons (17.53 +0.12) 

(11.53 £0.20 


0.654 £0.008 
(16.61 £0.20) 


0.454 +0.008 
(11.53+0.20) 
0.490 +0.004 
(12.45 +0.10) 


(17.53+0.12) 


ona 
88 
OH 
om 
in © 
Wepre 
os 


0.030 £9.002 
(0.762005) 00,7650") 


0.690 £0.005 


0.015 +0.004 
(0.38 £0.10) 


0.620 0.015 
(15.75 +0.38) 


0.018 +0.004 
(0.46 £0.10) 


0.152 +0.004 
(3.86 £0.10) 
0.101 +0.008 
(2.56 £0.20) 
0.172 +0.012 
(4.37 £0.30) 
0.152 +0.004 
(3.86 $0.10) 
0.101 £0.008 
(2.56402) _ , 
0.172 +£0.012 | 
(4.37 $0.3) 


0.420 +£0.015 
(10.67 £0.38) 

unit : inch unit : inch 
(mm) (mm) | 


a 84-pin PLCC 
0.990 +0.005 eS Ao tee 
(25.15 +0.12) 0.2340.12) 


1.154 +0.008 


0.954 +0.008 (29,31 £0.20) 


(24.23 £0.20) [74 54 


N 

oO 

= 
oi 
Ww 


0.954 +0.008 
(24,23 +0.20) 

0.990 +£0.005 

(25.15 +0.12) 

@ 

1.154 40.008 

(29.31 +0.20) 

1.190 #0.005 

(30.23 +0.12) 


i! 
iy 

W 

ic 


22 pF Be 8 OS ye ge ee YY ee 0 


0.030 +0.002 0.030 +0.002 
(0.76 +0.05) (0.76 #005) 


0.018 +0.004 
(0,460.10) 


0.920 +0.015 
(23.37 £0.38) 


0.018 +0.004 
(0.46 £0.10) 


1.120 +0.015 
(28.45 £0.38) 


0.150 +0.004 
(3.81 £0.10) 
0.099 +£0.008 
(2.51 +02) 
0.170+0.012 
(4.32 +0.3) 
0.15 +0.004 
(3.81 £0.10) 
0.099 +0.008 
(2.51 +0.20) 
0.170 +0.012 
(4.32+0.30) 





(mm) (mm) 


NOTE: Dimensions shown in inches and are derived from their metric equivalents. Please use metric dimensions for 
board layouts. 
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3-pin SOT89 


0.177 0.004 
(4,520.1) 


0.07 1Max 
tal 


(4.25Max) 


3 
{0.059 | 0.059 | 
(1.5) (1.5) 


0.017Max 


| ! (0.44Max) 
; 0.017Max 
| | (0.44Max) 


0.019Max | | 


(0.48Max) 0.019Max ae 
~ Q0.021Max (0.48Max) 
(0.53Max) 


unit : inch 
(mm) 





NOTE : Dimensions shown in inches and are derived from their metric equivalents. Please use metric dimensions for 


board layouts. | 
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5. DEVELOPMENT OF SEMI-CUSTOM CIRCUITS 


5.1 Development of the Mask ROM and the Single Chip Microcomputer ROM 


5.1.1 Mask ROM Customer Code Pattern 

Customer code is entered into the Mask ROM using CAD. The ROM code data should be submitted by 
EPROM or magnetic tape in accordance with the following specifications. The chip enable and the chip select are 
assigned by completing the “Mask ROM Order Sheet” attached to the ROM code data. Consult S-MOS when 
using media other than the EPROM or magnetic tape. 


(1) EPROM Requirements 
(a) Most EPROMs are acceptable. 
(b) The product name of the EPROM must be written on the “Mask ROM Order Sheet” 
(c) Submit two sets of EPROM data and data list when placing an order. 


(2) Magnetic Tape Requirements 
(a) Magnetic tape must be compatible with IBM’s magnetic tape device: 
@ Number of Tracks: 9 
@ Magnetic Recording Density: 800 BPI or 1600 BPI 
(The density should be specified on the “Mask ROM Order Sheet’) 
(b) Magnetic Tape Code: EBCDIC 
(c) Format of the Magnetic Tape: 
Without tape mark at the head 
Without label 
Record Size: 80 byte/record 
Block Size: 10 records/block 
Two continuous tape marks at the end of the file 
(d) When writing the ROM code data of multiple chips on a single magnetic tape, there should be one tape 
mark at the end of each file and two tape marks at the end of the last file. Separate magnetic tapes should 
be used for each semicustom LSI. 


(3) Data Form 
(a) Divide the eight bit code in half; the upper four bits and the lower four bits. Each four bits should be 
converted into a hexadecimal. 
(b) The data form is shown in Fig. 5-1. Data is written on the tape in ASCII hexadecimal code. 
@ Record Mark — Colon “” indicates the beginning of a record. 
@ Number of Codes — Number of object codes stored in one record will be indicated in two 
hexidecimal digits. 
@ Location Address — The head address for each record should be written in four hexadecimal digits. 
The number should start from 0000 in ascending order. 
@ Record Type — Should be in two hexadecimal digits, 01 for the last record and 00 for all others. 
@ Code — One eight bit word is written in two hexadecimal digits. 
@ Check Sum — The number of codes, the location address, the record type and the codes are 
subtracted in order from the primary value 00. The results are written in two hexadecimal digits. 
@ Last Record — Indicated by 00000001FF RETURN. 
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(4) Check Sum Catculation ©. yee ee © care 
The subtraction is made on the sac umpuon that the piniaey sungacing device i is teed and borrowing is 


Bala 

The imibek of codes (10) i is snsieeied from ihe: , . ae 0000 0000 

primary value. de when nH Wea Aa: | Oo _ —)0001 _0000 

. | — _ a 1111 0000 

The upper 8 bits of the location address (00) 4 os oe Nee ‘ Aas 
i acted. | | _ = )0000 0000 __ 

is then subtracte 7 7 cao00 

The lower 8 bits (00), the record type (00) and a 1111 0000 

the code (7D) are subtracted in sequence. _ & *f —)0111_ 1101 

| : | 0111 0011 

next the code (FE) is subtracted. | 0111 0011 

= JAVA V0 

| | 0111 0101 

This procedure is repeated until the lastcode. oo 7 | 0111 0101 

is subtracted. . 2 _ | _ - )0010 0000 

_ = 0101 0101 

The check sum will be 66. ee ei 4110 0100 

—)0111 1110 


0110 0110 


(5) ROM Code Revisions” | 
_ Afterthe EPROM or magnetic tape has been submitted, ROM code revisions due toa design change will be 


accepted before Mask manufacturing begins only. A revised EPROM or magnetic tape must be submitted 
also. - 


: 100000007 DFE20C2082E2EOOD9FB76F3C31D2E7E66 -. 


ati o-° OT 








Record COUG Arise s rae aa ae eee eRe er ss Code | RETURN 
mark ~ 4 . Be ie 4 
Record : . . 
Number | type 
of codes| ss 
Location | | , Check 


address sum 


Fig. 5-1 Data Format | 
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5.1.2 Flow Chart of Mask ROM Development 


CUSTOMER S-MOS SYSTEMS 


Contact with technician 


about ROM development 










1. Put the ROM code on the 
media (EPROM, magnetic 
tape). 

2. Make list of the codes . 

3. Complete ‘Mask ROM 

Order Sheet’ 










Checking procedure of the media 


Make the list and the media for 
confirmation 


Confirm the list and the 






media 





Make the Mask 






Trial Production of 


Appraisal and affirmation 
of the sample 





| 
| 
| 
| 
ceramic sample | 
| 
| 
| 
| 







Trial Production of 
mold sample 


Mass Production 


Delivery of goods 
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Development Routine 


(1) The solid line indicates the standard development procedure. 
(2) The dotted line indicates the procedure at customer's request. 


Schedule 


(1) Five weeks (standard) — from list confirmation to ceramic sample 
(2) Six weeks (standard) — from list confirmation to mold sample 
(3) Six weeks (standard) — from sample confirmation to the delivery of goods 


Quantity - 


(1) Normally, five ceramic samples are included in the mask charge. 
(2) Normally, less than one hundred mold samples are available with the charge. 


Flow Chart of Single-chip Microcomputer ROM Development (Table 5.1.3) 
(1) Please refer to the “Order of Mask ROM custom code pattern” for making the ROM data (EPROM). 
(2) CS may be omitted by mutual agreement of the customer and S-MOS Systems. 
- (3) If S-MOS Systems develops the software, the evaluation instruments for the LCD Panel and its Objective 
System must be prepared by the customer for S-MOS Systems. 
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5.1.3 Flow Chart of Single-chip Microcomputer ROM Development 





CUSTOMER S-MOS SYSTEMS 


Make Source Assemble system 
Program (CP/M) 


fSoSe See 7 Source list 
| Object list 
! 

| 

| “I 

| 

| 

Board 

| 


Evaluation 











Function 
Confirmation 


OK 
* ROM Data (EPROM) 
* Mask Option List 


NG 


Data Confirmation 

(EPROM, list) 
Confirmation of function 
characteristics 


Confirmation on evaluation 





Delivery of goods 














Mask Production 
Sample Trial Production 
Function Trial Products 
(ES) 


Mass Production 
Trial Products 
(CS) 


Mass Production 
(MP) 
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CUSTOMER INTERFACE  ~— | S-MOS SYSTEMS 





Examination of 
gate array 


— —- 


Logic Design 


a Design Manual for 
gate array 
MSI Cell Library 


Logic Circut 
_ Drawing 


¢ Fanout Check 











Logic 
Simulation * Design - 


Data 
NET @ 
Information 


Logic 
Simu- 
lation 


Logic Machine Physical 


<n on 


Development 
Specification 





















Logic Simulation 
Output Data 


*Automatic 
Configura- 
tion 

*Automatic 

wiring 






~ Note (1) 
OPTION 





TS-ES. 
Evaluation 


OK 







Trial Goods 
Evaluation Sheet 


Goods Delivery = fee ee | 


NOTE) 1. TS is available upon request. Its packaging form is different from that of mass production. 
2. Since the time for delivery is based on the standard, there may be some small differences 
between the scheduled date and the actual delivery date. 
3. Twenty ESs are included in the cost for development. 
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1988/1989 CMOS 
A. MEMORIES DATA BOOK 





— 








PF217-03 


eee) 01) | PAL  @renk, 





CMOS 4K-BIT STATIC RAM 
@Low Supply Current 


@Access Time 250ns/700ns 
@1,024 Words X 4 Bits 





HIDESCRIPTION 
The SRM2114Co2s,.7 is a 1,024 words X 4 bits asynchronous, static, random access memory on a monolithic 
CMOS chip. Its very low standby current consumption makes it ideal for applications requiring non-volatile 





storage with back-up batteries. The static nature of the memory requires no external clock or refreshing 
circuit. 

Both the input and output ports are TTL compatible ; and the three-state output allows easy expansion of 
memory capacity. These features make the SRM2114C25/L7 usable for widerange of applications from 
microprocessor systems to terminal devices. 


The SRM2114C.7 is a low power variation of SRM2114Cos. 
MPIN CONFIGURATION 


MIFEATURES ene 
@Access time «rr 250ns (Max) /“700ns (Max) 
@Single power supply -°:-::-:: 5V+10% “3 to 5V 
@Low supply current ---:-+++--- Standby: 0.1uA (Typ) 70.1uA (Typ) 


| Operation : 14mA (Typ)/“9mA (Typ) 
@Completely static operation 
@TTL compatible inputs and outputs 
@3-state output with wired-OR capability 
@Operation with back-up batteries 


@Package abies Loielaie iene: ¥ieie!$.0'e ie 8 ies) oesere7e e's 18-pin DIP (plastic) 
24-pin SOP (plastic) 


OvVTTZNYS 


MIBLOCK DIAGRAM 


MEMORY CELL ARRAY 


64x16x4 


to) 
AD 
= 
NO 
rary 
roy 
f 
= 


ADDRESS BUFFER 
ROW DECODER 


NC : no connection 





COLUMN GATE 


HIPIN DESCRIPTION 





4 


1/0 BUFFER 
oe ae 


1/01 1/02 1/03 1/04 


AO to A9 Address Input 
R/W Read/Write 
CE Chip Enable 


1/01 to 4 Data Input/Output 
Voo Power Supply (+) 


Vss Power Supply (—) 





or en a et me 








BABSOLUTE MAXIMUM RATINGS . ae | - oo ov) 


Supply voltage Vop —0.5 to : 0 


vu —0.5 to 7.0 V 
—0.5 to Von + 0.3 
Pp 1.0 W | 





















Input voltage 
1/0 voltage 
Power dissipation 









Operating temperature —40 to 85 [—10 to 70] 


| Storage temperature Teg = 65 to 150 C 
Soldering temperature and time Teg * | 260°C, 10s (at lead) ' = 


[i ke SRM2114Ci7 





MIRECOMMENDED DC OPERATING CONDITIONS 


Parameter a ae 





Supply voltage 
road 3 Vio= 0. 4 
Input voltage 


MELECTRICAL CHARACTERISTICS 


: di oh SRM2114C25------Vpp =5V+10%, Vss=0V, Ta=—40 to 85°C 
@DC Electrical Characteristics Gi 14Ci7---Vpp =3 to BV, Vss=0V, Ta=—10 to 70° c) 


Parameter Symbol pesausllUhed SRM | U 
y Conditions jee eT) a 


| Min | 

Input put leakage Cu Current 2s 0 to Vpp Eee Oe 

| loos _|CE=Voo-0. eee Oy CE 
Ee 
















Standby supply current 





Operating supply current Ippo lo=OmAl m= a 
Output leakage current = 1.0 | Vo=0 to Vpp/| —1.0 
ee 


*« CL= =OpF Typ7 Max25 . ) 
‘ ‘ i SRM2114C95°-----Vpp =5V+10%, Vss=0V, Ta= —40 to 85°C 
@Terminal Capacitance (t= IMHZ, SRM2114CL7------Vpp=3 to BV, | Vss=0V, Ta=—10 to ree) 










Input capacitance C; | V,;=0V 
1/0 capacitance Cio Vijo=0V 
@AC Electrical Characteristics 


(SRM2114C2s"~"-Voo=5V 10%, Ves=0V, Ta= 40 to 851 
O Read Cycle (SRM2I14Ca Vop=8 to 5V, Vss=0V, Ta=~10 to 70" we) 











Read cycle time 








Address access time 


a ae 
CE access time 


CE output set time 0 | 
CE output floating —S 






Output hold time 





O Write Cycle 


SRM Cc SRM C 
Parameter Symbol Conditions aes : Al ied Unit 
| Min | Max Min Max 
250 ao 700 = ns 


Write cycle time 

















Address setup time 














Write pulse width 
Address hold time 














Input data setup time 


Input data hold time 
R/W Output floating 






































*1 Test conditions. [( ):SRM2114C.7 ] *2 Test conditions 
1. Input pulse level : 0.8 to 2.2V (Vpp— 0.4V to 0.4V) 1. Input pulse level : 0.8 to 2.2V (Vpp —0.4V to 0.4V) 
2. tr=tf=10ns 2. tr=tf=10ns 
‘ = Including scope and = 3. Test circuit 
3. Output load : m+ C_=100pF jig capacitances (CL=100pF) oa 
4. Timing reference level : 1.5V (Vpp/2) 
To ie Swi 
*3 Test conditions 3002 
1. Input pulse level : 0.8 to 2.2V (Vpp —0.4V to 0.4V) To output terminal 
2. tr=tf=10ns y 
3. Test circuit PP 
5 pF 
2008 ee scope | 
To scope jig capacitances f SW2 
A V 
: V 
To output terminal SW oF as 
OSW1, SW2 are closed when measuring tcuz. 
1kQ OSWI1 is open, SW2 is closed when measuring Hi-Z—"High” of tcuz. 
5 pF OSW1 is closed, SW2 is open when measuring Hi-Z—"Low’” of tciz. 
fae: scope and Output turn-on turn-off times 
jig capacitances Ni 
Vss Vss CE i 1.5V(Voo/2) if 1.5V Voo 2 
© SW is set to the Vop side when measuring Hi-Z—"High” and “High” fee a fe pin? 
—HIi-Z of tow or twuz. 1/0 SV L Oy = 1.5V Voo 2 
© SW is set to the Vss side when measuring Hi-Z—"“Low” and “Low’—> pee 
Hi-Z of tow or twuz. 
Output turn-on turn-off times 
R/W 1,.5V \Vo0/2! 
1/0 
@Timing Chart 
Gg ee = 
ORead Cycle 
ADDRESS 
CE 
Dout 
x R/W is “High” during read cycle. | 














OWrite Cycle 











ADDRESS 





| 7 | SRM2114Co5----- Ta=—40 to 85°C 
MIDATA RETENTION CHARACTERISTICS WITH LOW SUPPLY VOLTAGE Eee Mes Tan - io aie) 


Be el ae Conditions SRM2114C2 | SRM2114Ci7 | 7 

. 4 SRM2114C25| SRM2114Ci7| Min | Typ | Max| Min | Typ | Max| 
Data retention | Data retention supply voltage | voles Vopr Vi=0 or Vpp, CE=Vpp f2.0; ~ |5.5} 2.0] — | §.0| V 
Data retention supply current | oor Vop=2.0V, 25°C | Vop =3.0V, 25°C eee 


CE oe time ___tcor Rater do the dti balow 
efer to the figure be 
[CE recovery time | tet | nee ee 


*tro: Read cycle time 













Data retention timing 





* When retaining data in standby mode, supply voltage can be lowered within a certain range. But read or write cycle 
cannot be performed while the supply voltage is low. 
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MIFUNCTIONS 
@Truth Table 







1 YS 
= 
es 
state nt cats Rea 






X:"H” or “L” 


@Reading Data 
Data can be read out if an address is set while CE is “Low”, and R/W is “High”. 


@Writing Data 
There are the following two ways of writing data into the memory. 
(1) Hold CE “L”, set the address, and apply low level pulse to R/W. 
(2) Set the address and apply Low level pulse to CE and R/W. 
In each case, data from the DATA I/O terminal is latched at the positive transition of “L” pulse of CE or R/W. 
The DATA I/O terminal is in high-impedance state when CE is “H” or R/W is “L”, so competition of data 
driver and memory output can be avoided. 


@Standby Mode 
When CE is "H” SRM2114Cos17 is in standby mode and only retains the data. In this mode, DATA 1/O terminals 
are in high-impedance state, and all inputs of addresses, R/W, or data can be any “H” or “L”. The current 
flowing in the SRM2114Co2s5/.7 is only leakage current. 


MEPACKAGE DIMENSIONS 


* 
0.898Max 24-pin SOP Fr 24-pin SOP 


(22.8Max) 
(BBG 101) 
0.610Max 


Ore en 
onan Bae 6 on oe 2 oe BS es es 2 a : 
2 Of tt tt tt 


unit : inch 


unit : inch 
(mm) 


mm 


es 
bad 

°o 

Bal 

a 
g~|- 
al m- 
s 
22/5 
pasion | 
tis 
3) 8 
2) 3 
oOo | w 
o 

wt 

° 


0.300 


(0.15 2005) 


8. 
0.100 +0.010 01810. 98 f ~0. 
(2.54 +0.25) (0.46 #0. Pek (7.62 -- 9.02) 





*Represents model SRM2114Mas,.7 that has the same electrical characteristics as model SRM2114Coasv.7. 





CHARACTERISTICS CURVES . 





























LOAD=1TTL+100pF |.» 


a 


(ns 
300 
250 

































































Von = 2.4V 


















































lo. —Ta 








. (mA) 
6 
4 
2 




















Von = 4.5V 
80(°C) 















(ns 


ve 
ao 
So 
o 
~ 
+ 
ad 
e 
- 
~~ 


LOAD 





100. 
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—~SRM2016Con2 
CMOS 16K-BIT STATIC RAM 
@Low Supply Current 


@Access Time 100ns/120ns 
@2,048 Words <8 Bits Asynchronous 





MIDESCRIPTION 
The SRM2016C 10/12 is a 2,048 words X 8 bits asynchronous, static, random access memory on a monolithic 
CMOS chip. Its very low standby power requirement makes it ideal for applications requiring non-volatile 
storage with back-up batteries. The asynchronous and static nature of the memory requires no external 
clock or refreshing circuit. Both the input and output ports are TTL compatible and the 3-state output allows 





easy expansion of memory capacity. 


MIFEATURES 
@Access TIM crccr treet tte ete eee e eee n nee eeenees SRM2016C1o 100ns (Max) 
SRM2016Ci2 ~=—s- 120 ns (Max) 
@Low supply Current <cocccecetteee etree standby : 1“A (Typ) 
operation : SRM2016Cio 30mA (Typ) 
@Complete static operation SRM2016Ci2 25mA (Typ) 
@Single power supply ---:--veeseeeeee eset BV +10% 


@TTL compatible inputs and outputs 

@3-state output with wired-OR capability 

@Non-volatile storage with back-up batteries 

@Package re re ee ee : Serre rir ee ee ee eo ie a SRM2016Cio/12 24-pin DIP (plastic) 
SRM2016Mio12  24-pin SOP (plastic) 
SRM2016Nio12 «3=—-24-pin Skinny DIP (plastic) 































MIBLOCK DIAGRAM | MPIN CONFIGURATION 
oe 
me ; 
Al © 
il A4 
re a 8 2 A3 % 
9 Memory Cell 
A3 ai F lemory Array re = 
! 256X8Xx8 oO 
Al —_— 
fe) 
io) 


Address Buffer 





A6 ie 1/01 Q9 
A7 ‘ai 1/02 (10 
A8& a 1/03 (11 


X Decoder 


MIPIN DESCRIPTION | 


AO to A10 Address Input 
R/W Read/Write 
Input/Output Buffer OE Output Enable 
Cs Chip Select 


OE cP RW 
nies Control 
R/WO- Logic 


aeecgee 1/01 to 8 Data Input/Output 
O-O—-O-0--0--0- 0-0 Power Supply (+5V) 
| 1/01 1/02 1/03 1/04 1/05 1/06 1/07 1/08 Power Supply (OV) 








MIABSOLUTE MAXIMUM RATINGS | 6 — _ (Vss=0V) 
Parameter 

[Supply voltage | ‘Vo | St=—<“<~;~*~*~CSOTOOO™OC™~“—=“S*S*~*~s~é~SYSC“‘NSC*d;C 
[Power dissipation | Po | Sss—iCO:~<“C;C;‘;SN;”!”!™TCdSCUCY 
[Soldering temp. & time | Tor | ——=s=—~=«R0U°C,*WOs(a@tlead) =| CC 


*Vi, Vvo= —1.0V when pulse width is 50 ns 
MIRECOMMENDED OPERATING CONDITIONS (Ta=0 to 70°C) 










< 





< 





Supply voltage 


Input voltage - 


*Vi_(Min )= —1.0V when pulse width is 50ns 


MELECTRICAL CHARACTERISTICS 
@DC Electrical Characteristics (Vpp =5V+10%, Vss=0V, Ta=0 to 70°C) 


[sR 


rise ws Ree i s_ UM 
[aput leakage current | tu | Voo=8.8VMi=0toVoo |-1[—| 1 [-1] — 
uo (0S =Vanor OF= Vs Vio= 0 Voo 


| Operating supply current | Ippo CS=Vi, lio=OMA 
Average operating current | Ippa 


Standby supply current | loos — 
sie! Ions | GS =Van—0.2V 


Voi lo. =4.0mA 

Von 
* Typical values are for reference, with Voo=5V and Ta=25°C assumed 

@Terminal Capacitance (f=1MHz, Ta=25°C) 


[Parameter_—=—=«|~=<Symbol_| Conditions —_—=sd| 
Input capacitance 
1/O capacitance Vio=0V 
















Output voltage 

















@AC Electrical Characteristics 
ORead Cycle (Vpp=5V+10%, Vss=0V, Ta=0 to 70°C) 


Read cycle time 
Address access time : 
CS access time 


CS output setup time 


GE output floating | tow 
[Output hota time [tow 





OWrite Cycle 






*1 Test conditions. 
1. Input pulse level: 0.8V to 2.2V 
2. tr=tf=10ns 
3. Input/output timing reference level: 1.5V 
4. Output load: It. +C.=100pF 


*3 Test conditions. 
1. Input pulse level: 0.8V to 2.2V 
2. t=tf=10ns Vop 
3. Test circuit 


300Q 
A 
To output terminal SW 
1kQ 
5 pF 
Includes scope 
and jig capacitances 
Vss Vss 
O SW is set to the Voo side when measuring Hi-z-high and high-Hi-z of 
tow or twxz. 
O SW is set to the Vss side when measuring Hi-z-low and low-Hi-z of 
tow or twuz. 


Output turn-on turn-off times 


R/W 
\/0 











(Vpop=5V+10%, Vss=0V, Ta=0 to 70°C) 


SRM2016C12 





*2 Test conditions. 
1. Input pulse level: 0.8V to 2.2V Vop 
2. tr=tf=10ns t 


3. Test circuit swl 
To scope 
A 3002 
To output terminal 
5 pF 
Includes scope | 


and jig capacitances f SWw2 
Vss Vss 


OBoth SW1 and SW2 are closed when measuring tcHz or toHz. 
© SW is open and SW2 is closed when measuring Hi-z-high of tz or toz. 
© SW is closed and SW2 is open when measuring Hi-z-low of tciz or to.z. 


Output turn-on turn-off times 


OE 


1/0 


1.5V 
touz 
Hi-Z 
Vv 
tow 


“HY 
15V 4. 
we 
“ 


Hi-z 
1/Q ————a 5 


1.5V 
*H tonz 
Hi-Z 
“th. Oey = 1.5V 
1.5V 
We tenz 
Hi-z 
L — bs. 


cs t 


ORead cycle 2 (R/W control, O&E=low, CS=low) 


ADDRESS 


R/W 


Dout XXXKXXXXY 





OWrite cycle 1 (R/W control, OE=low) - OWrite cycle 2 (R/W control) 


RUUN OR ED ZILIIIIIL, 
L777 mw hXNAY =A 


twuz 


Tye (T 
Dout PV77T7 Te 4-H 


Din 


EEE. CA00G 


. -tas twr 
LLA es AXA 


Se Antny GD 777700 


tcHz. 


AACA SA A 
PFT STILT 4 


tow ton 
CK KKK 





DATA RETENTION CHARACTERISTICS WITH LOW VOLTAGE POWER SUPPLY (Ta=0 to 70°C) 


[Parameter | _Symbol_| Conditions [Min [Typ [Max [Unit 
[Data tenon supply votegs | Voor | ©S2Voon0.0V | 2.0 | — | 56 [Vv 
Data retention current a i a a a 


hip select data hold time a 
2p COR Refer to the figure below. 
Operation recovery time 
























* tre: read cycle time 
Data retention timing 


Data retention mode 
Voo 4.5V Vopr = 2.0V 4.5V 


tcor tr 


as S>Vppr—0.2V 
cs 2.2V ~ ooh 2.2V 


Note: When retaining data in standby mode, supply voltage can be lowered within a certain range. Read or write cycle cannot 
be performed while the supply voltage is low. 


FUNCTIONS 
@Truth Table 






ee] oa Te] — 
pare [= |_| “tress 
ee Output data | Read | lono 
a es a input data_| Write | tooo 
an oon oe 








X: “Hor “lL” —:"H’, “L” oe Hi aa 
@Reading Data 
Data can be read out if an address is set while CS and OE are held low, and R/W is held high. 
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@Writing Data 
There are the following three ways of writing data into the memory. 
(1) Hold CS low, set the address, and apply a low pulse to R/W. 
(2) Hold R/W low, set the address, and apply a low pulse to CS. 
(3) Set the address, then apply low pulses to both CS and R/W. 
In each case, data from the DATA I/O terminal is fetched into the SRM2016Cio/12 at the last transition of 
a section in which both CS and R/W are low. Because the DATA I/O terminal is in high-impedance state 
when CS or OE is high, or R/W is low, contention of the data driver on the bus and memory output is 
avoided. 

@Standby Mode 
When CS is high, SRM2016Ci0/12 is in the stand-by mode and only retains the data. At this time the DATA 
|/O terminal is in high-impedance state and input of an address, R/W signal, or data is prohibited. When 
CS is above Vpp—0.2V,current flowing within the SRM2016Cio/12 chip is only that in the high-resistance 
portion of the memory cells and leakage current. 





HSPACKAGE DIMENSIONS 


1.260Max 24-pin DIP 


an 55 a OMax) 


ee 


oe 
15.44~16.64 Be Beh 
0.100#0.010 0,018+0.002 unit : inch 
(2.5440.25) (0.46 +005) mm 


*2 
24-pin SOP 24-pin Skinny DIP 


0.610Max 
(15.5Max) 


Gi 7m) 


(30. 8) 


unit : inch 


(mm) 


(6.6) 


unit : inch 


0.307 +0.004 
(7.89.1) 
(10.4 +02) 


0.100Min 0.200Max 
(2.54Min) (5.08Max) 


0.006 +0.002 
(0.15 +0.05) 


0.100 £0.010 

0.019#0.004 
0.016006 #8 ; (.4gto1) (2.54028) 
(0.42018) SS 


L 
(0.51Min) 





*1 Represents model SRM2016Mio12 that has the same electrical characteristics as model SRM2016Cyoj12. 
x2 Represents model SRM2016Nio12 that has the same electrical characteristics as model SRM2016Cio/12. 
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MICHARACTERISTICS CURVES 


15 -15 


Ta=25° 
C€S2Vpp —0.2V 


Tit tiis. 


Von = 4.5V 
Ci = 100pF 
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~SRM2017Con2 
CMOS 16K-BIT STATIC RAM 


@Low Supply Current 
@Access Time 100ns/120ns 


@2,048 Words x8 Bits Asynchronous 





EEDESCRIPTION 
The SRM2017C10n2 is a 2,048 words X 8 bits asynchronous, static, random access memory on a monolithic 
CMOS chip. Its very low standby power requirement makes it ideal for applications requiring non-volatile 
storage with back-up batteries. The asynchronous and static nature of the memory requires no external 
clock or refreshing circuit. Both the input and output ports are TTL compatible and the 3-state output allows 
easy expansion of memory capacity. 





MFEATURES 
@Access TIME correc etree eet t ete tee ee eeereeeeeees SRM2017Cio 100ns (Max) 
SRM2017Ci2«120ns (Max) 
@Low supply current wii eheleceiese 0 (8ereleie:-o Queleefal's,a erm oue ee eiele.e standby : 1uA (Typ) 
operation : SRM2017Cio ~=30mA (Typ) 
@Complete static operation SRM2017Ci2_ 25mA (Typ) 
@Single power supply scree eee eeeees BV +10% 


@TTL compatible inputs and outputs 

@3-state output with wired-OR capability 

@Non-volatile storage with back-up batteries 

@Package a Maa ie nieces bieelalel wie sioSeeidi siecle aieti sas! sioleie Sibee'eleieaieeis SRM2017Cio/12 24-pin DIP (plastic) 
SRM2017Mio12 24-pin SOP (plastic) 
SRM2017Nion2 3©024-pin Skinny DIP (plastic) 


MBLOCK DIAGRAM MIPIN CONFIGURATION 










Memory Cell Array 
256x8x8 


OLTOZWYS 


h 
@ 
= 
ress 
>] 
[ee] 
n 
wn 
2 
Ko] 
ge 
< 


EIPIN DESCRIPTION 


AO to A10 Address Input 
R/W Read/Write 

CEI Chip Enable 1 
CE2 Chip Enable 2 


Input/Output Buffer 


1/01 to 8 Data Input/Output 
Vpp Power Supply (+5V) 


1/01 1/02 1/03 1/04 1/05 1/06 1/07 1/08 Vss Power Supply (OV) 
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~'(Vss=0V) 















Symbol 


< 


[Supply voltage | Voo |S tOTOCSCSCSCSC“‘“‘CSNC#*dNSOC;CSSC*~C*S 
input voltages EW OE 
"Power dissipation [Pp |—S—S—S~S—SsSSSSSSCSC~“—SsSSS 
operat 

r 

aes 


< 







‘ABSOLUTE MAXIMUM RATINGS = i 


Operating temperature 0 to 70 
| Storage temperature — Tste —65 to 150 
260°C, 10s (at lead) | 


—#Mi, Vio= —1.0V when pulse width is 50 ns 
MRECOMMENDED OPERATING CONDITIONS | —e (Ta=0 to 70°C) 


Synbo Min 


[sunny votage wef a tse fa 
Ss 
Prete ie 
IL 
*ViL(Min )= —1.0V when pulse width is 50ns 


MIELECTRICAL CHARACTERISTICS 
@DC Electrica! Characteristics 


Min | Typ‘} Max} Min Typ*| Max, 

ee ee 
 Oican emt i ee Gee |e 
) ee er neon a 
| Onating spy cent | — Bie FE tat 
Ce a ee eee ee es 
eo ee 
a aac ee 


Output volta ge Won 


*Typical values are for reference, with Vop=5V and Ta=25°C assumed. 
@Terminal Capacitance | | | (f=1MHz, Ta=25°C) 


input capacitance ew 
0 capacitance 


@AC Electrical Characteristics | 


ORead Cycle — | (Vpp =5V+10%, Vss=0V, Ta=0 to 70°C) 
SRM2017C19 SRM2017Ci2 


Soldering temp. & time 





















Parameter 







Input leakage current 


318 
Bb 


3 
> 





lon = —1.0mA 





CEI output setup time terz1 
CE! output floating tonz1 


| CE2 output setup time teiz2 
CE2 output floating 
Output hold time 
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OWrite Cycle (Vpn =5V+10%, Vss=0V, Ta=0 to 70°C) 
SRM2017Cio 
Min | Max 





Parameter Conditions 


Write cycle time _ 

Chip select time (CE1) | _ 
Chip select time (CE2) _ 
Address enable time 














Address setup time 








Write pulse width 


Input data setup time 


Address hold time 
Input data hold time 


R/W output setup time 
R/W output floating 





*1 Test conditions. *2 Test conditions. 





1. Input pulse leve!: 0.8V to 2.2V 1. Input pulse level: 0.8V to 2.2V Vop 
2. tr=tf=10ns 2. tr=tf=10ns 
3. Test circuit ¢ SWl 


3. Input/output timing reference jevel: 1.5V To scope 





4. Output load: It + C.=100pF A 300Q 
To output terminal 
*3 Test conditions. 
1. Input pulse level: 0.8V to 2.2V V 
2. tr=tf=10ns ai 5 pF 
3. Test circuit Bk Includes scope Q 
3002 and jig capacitances ¢ SsW2 
nN Vss Vss 
; O Both SW1 and SW2 are closed when measuring tcHz or tonz. 
To output terminal {<}-—__0-—— . 
Poe pee en ay © SW1 is open and SW2 is closed when measuring Hi-z-high of taz or towz. 
1kQ | © SW is closed and SW2 is open when measuring Hi-z-low of ta.z or toiz. 
5 pF 
Output turn-on turn-off times 
Includes scope 
and jig capacitances CE1 or CE2 ey Yay 
Vss Vss ug a. H" tenz 
1/0 Hi-Z 1.5V “Le “LU” 0.5V Hi-Z 1.5V 

O SW is set to the Voo side when measuring Hi-z-high and high-Hi-z of ov 

tow or twuz. 
O SW is set to the Vss side when measuring Hi-z-low and low-Hi-z of 

tow Or twHz. 


Output turn-on turn-off times 


aT 1.5V 1.5V 

R/W 
tow *H” twuz 

Hi-Z 0.1V O.IVHi-Z 


1/0 0.1V ~0.1V 


@ Timing Chart 


O Read cycle 2 (R/Wcontrol, CE1= CE2=low) 


ADDRESS 


R/W 
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OWrite cycle 1 (CE control) OWrite cycle 2 (R/W control) 









twe 


ADDRESS a Ss 
ci ~\\\\t\\ KTVTTTTT1 


a ae 


twr 





ADDRESS 


aercea7777—— |, AWK SSCA 
CE2 (CET) ee 
















W eee 
we W777 si at 
a CTT (T2 aut eee — [TT 
out PILLE LL LLL LT LLL) LA 





PLL LS 
~—- tow ton 
Din : 








MIDATA RETENTION CHARACTERISTICS WITH LOW SUPPLY VOLTAGE (Ta=0 to ive) 


Symbol [Conditions [win [yp [woe [uit 


Data retention supply voltage 5.5 | 
Data retention current ae 
Chip select data hold time 3 
Data retention mode 
4.5V  Vppr22.0v 49V 


Operation recovery time 
tcor tr 


ae , > Voor —0.2V 
ED 2.2V CE22 Voor 2.2V 


























* tre: read cycle time 


Data retention timing 


Voo 


Note: When retaining data in the stand-by mode, supply voltage can be lowered within a certain range. Read or write 
cycle cannot be performed while the supply voltage is low. 


WFUNCTIONS 
@Truth Table 


Se ae Se ee ee ee 
a ee eae 


DATA 1/0 
















Unselected Ipps, Ippst 


| i- | Unselected 
Output data Read _ 


Input data 




















Stable 
Stable 

















xX: “H” or ya _—? “H"" bs Beg or “Hi -Z” 


@Reading Data 
Data can be read out if an address is set while CE1 is held low, and R/W is held high. 
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@Writing Data 
There are the following three ways of writing data into the memory. 
(1) Hold CEi and CE2 low, set the address, and apply a low pulse to R/W. 
(2) Hold R/W tow and hold CE1 or CE2 low, set the address, and apply a low pulse to CE2 or CE1. 
(3) Set the address, then apply low pulses to CE1, CE2, and R/W. 
In each case, data from the DATA I/O terminal is fetched into the SRM2017C10/12 at the last transition of a 
section in which CE1, CE2, and R/W are low. Because the DATA I/O terminal is in high-impedance state 
when both CEi and CE2 are high or R/W is low, competition of data driver and memory output is avoided. 





@Standby Mode 
When CE2 is high, SRM2017Ci10/12 is in the stand-by mode and only retains the data. At this time the DATA 
1/O terminal is in high-impedance state and input of an address, R/W signal, or data is prohibited. When CE2 
is above Vpp—0.2V, current flowing within the SRM2017Ci0/12 chip is only that in the high-resistance portion 
of the memory cells and leakage current. 


MIPACKAGE DIMENSIONS 


1.260Max 24-pin DIP 


(32. OMax) 
ooooooonansy 


0.608 ~ 0.655 
(15.44 ~ 16.64) 

0.100 40.010 0.018 +0.002 
(2.544028) (0.461005) Fyne: 
unit : inch 
mm 


*2 
24-pin SOP [N24] * 24-pin Skinny DIP 


ar fg iMax) 
1.213 
(30.8) 


—a 


a 
w= 
zs 
a 
Q2 
ef 


0.307 +0.004 
(7,840.1) 
(10.4 +0.2) 


0.300 
| (7.62) | 


0! ood 


eo 25°° 


0.006 +0.002 

(0.15 +0.05) 
0.100Min 0.200Max 
(2.54Min) (5.08Max) 


0.100 10.010 


0.018 ty «(2.54#025) 


(0.4820!) 
unit : inch unit ° inch 
mm mm) 


*1 Represents model SRM2017Mion2 that has the same electrical characteristics as model SRM2017Cio/2. 
*2 Represents model SRM2017Nion2 that has the same electrical characteristics as model SRM2017C tone. 
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MICHARACTERISTICS CURVES 


Ta) 
a 
> 
4] 
° 
a 
a, 





Ta=25°C 
CE2=Vop — 0.2V 


| rs) 
TIN TLE I 


MULL INSITE TM 
1 WLLL IRL AILL aL 


ormalized tacc*tace1*taceE2—Ta 
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PF300-02 


SRM2018 C012 





CMOS 16K-BIT STATIC RAM 


@Low Supply Current 
@Access Time 100ns/120ns 
@2,048 Words X 8 Bits Asynchronous 


MIDESCRIPTION | 
The SRM2018Cio12 is a 2,048 words X 8 bits asynchronous, static, random access memory on a monolithic 
CMOS chip. Its very low standby power requirement makes it ideal for applications requiring non-volatile 
storage with back-up batteries. The asynchronous and static nature of the memory requires no external 
clock or refreshing circuit. Both the input and output ports are TTL compatible and the 3-state output allows 





easy expansion of memory capacity. 
MIFEATURES 


@Access THM corr rete tte t etter e teen erence eeeees SRM2018C 19 100ns (Max) 
SRM2018Ci2=—«120ns (Max) 
@Low supply felt] 4 (=) 0) Senne standby : 1uA (Typ) 


operation : SRM2018Cio 30mA (Typ) 


@Complete static operation SRM2018Ci2 25mA (Typ) 


@Single power supply -csscrseeeereeee eee 5V+10% 

@TTL compatible inputs and outputs 

@3-state output with wired-OR capability 

@Non-volatile storage with back-up batteries 

@Package::-::-eeeeeeees ctette ee eeeeeens SRM2018C 1012 24-pin DIP (plastic) 
SRM2018M 1012 24-pin SOP (plastic) 
SRM2018Nio12 24-pin Skinny DIP (plastic) 


Mi BLOCK DIAGRAM PIN CONFIGURATION 





peri rs cea 
































A7 Voo 
AO O 
& A5 A 
A2 ba! 8 3 Memory Cell Array a 
oe a j a a 
AA Ld = > 256 X88 A3 2 CEI 
A5 Reta 1G A2 \ A10 
AG ead BS Al = CE2 
3 
A7 Pad < 8x8 AO (~) 1/08 
Ag — vo. 49 07 
x 
oa as Decoder Column Gate oz 10 /06 
O 1/03 G11 1/05 
a Vss 1/04 
Sa aaa oo ° EIPIN DESCRIPTION 
CE2 © Logi 1 
AO to A10 Address Input 
RW R/W Read/Write 
R/WO Control Input/Output Buffer CEI Chip Enable 1 
Logic CE2 Chip Enable 2 
eee 1/01 to 8 Data Input/Output 
6-d-4d—4 Ad Vop Power Supply (+5V) 
1/01 1/02 1/03 1/04 1/05 1/06 1/07 1/08 I Vss Power Supply (OV) 
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MABSOLUTE MAXIMUM RATINGS 7 - | ia oe Wss=0V)- 


Symbol 









































Supply voltage Vop . —0.5 to 7.0 eae 
Input voltage* —0.5 to 7.0 
Input/output voltage* a a —0.5 to Vpn + 0.3 

a ae 0 to 70 c 

Tste — 65 to 150 c 

Tso 260°C, 10s (at lead) aa 
*Vi, Vio= —1.0V when pulse width is 50ns | 

MIRECOMMENDED OPERATING CONDITIONS i (Ta=0 to 70°C) 


Symbol Conditions 


Supply voltage 




















Input voltage 











*Vi_(Min )= —1.0V when pulse width is 50ns 
MELECTRICAL CHARACTERISTICS 


@DC Electrical Characteristics (Vpn =5V+10%, Vss=0V, Ta=0 to 70°C) 


Parameter Symbol Condit} ieee SRM2018C 1. 
ONnaITIONS 
he ee 


Input leakage current Pou Vpp =5.5V, Vi= 0 to Vop p= | ad ft) — | 
Output leakage current | oho CET or CE2=Vin, Viio=0 to ef tte 


: CEI and CE2=Vi, livo= OmA P4104 
Operating supply current Vin =3. 5V, Vii =0. 6V, lyo= mA) —_ / 16; —| —| 16 | — | 
Sauenend =(gtel=tets| 
Standby supply current GE OR GE2— vin i aa 
| loos:__| CET or CE2=Voo-0.2v"2) — | 1 | 50/ — | 1 | 50] vA | 
! — Vor 


lo.=4.0mA =loap float 
Vou low= —1.0mA aS ae a 
*1 Typical values are for reference, with Vop= 5V and Ta=25°C assumed. 


*2 CET=Voo—0.2V and CE2=0.2V or Vop—0.2V, CE2=Voo—0.2V and CE1=0.2V or Voo—0.2V 
@Terminal Capacitance (f=1MHz, Ta=25°C) 


[Parameter___—_|_Symbol_| Conditions | Min | Typ] Max | Unt 
/O capacitance | Co | Wo=V |= ~*(| 6 | 8 

@AC Electrical Characteristics 

O Read Cycle (Vpp=5V+10%, Vss=0V, Ta=0 to 70°C) 


Read cycle time FOO) N20 
Address access time oe. 
SEL scoess me ___ access time a 


SEL scoess me ___ access time | tacer | 
CE1 output setup time 

CE] output floating 
CE? output setup time 


CE2 output floating 
Output hold time 









































Output voltage 
























tetz1 
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OWrite Cycle ao 10%, Vss=0V, Ta=0 to 70°C) 


Max Max 
et 
oe 

Chip select time (CE2) tcw2 
a 

Address setup time 

Write pulse width 

























Input data setup time 
Address hold An ee 
Input data hold anne ee 
R/W output setup time 








R/W output floating oH 
*1 Test conditions. *2 Test conditions. 
1. Input pulse level: 0.8V to 2.2V 1. Input pulse level: 0.8V to 2.2V 
2. tr=tf=10ns 2. tr=tf=10ns 
3. Input/output timing reference level: 1.5V 3. Test circuit T 
fe) ga 
4. Output load: Itt. +C.=100pF 3002 
To output terminal 
*3 Test conditions. 
1. Input pulse level: 0.8V to 2.2V 
2. tr=tf=10ns Vo 
3. Test circuit Includes scope 
3002 and jig na | . Sw2 
A Vss Vss 
To output terminal SW Both SW1 and Wie are closed when measuring tcHz or toHz. 
O SWI is open and SW2 is closed when measuring Hi-z-high of tciz or tavz. 
1kQ O SW is closed and SW2 is open when measuring Hi-z-low of tc.z or toiz. 
5 pF 
Output turn-on turn-off times 
Includes scope 
and jig capacitances 
V Vss aia, aes 
ae CE1 or CE fey a6 
O SW is set to the Von side when measuring Hi-z-high and high-Hi-z of 
tow or twuz. aig Hy’ “Hy a at 
O SW is set to the Vss side when measuring Hi-z-low and low-Hi-z of '/0 aD Ceo tT 0.5v aa 
tow OF twuz. 


Output turn-on turn-off times 


1.5V 1.5V 


R/W 
1/0 





@ Timing Chart 


O Read cycle 
E . 4 
ies 
; 4 
Pp teonze—} 
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2 RE ROR TUTE Se tnt tate A 




















OWrite cycle twe 
i ADDRESS _ | = 
cer ss N AMATANS: 0 CMM EEL 
ce2 ss. KAAAMAAAA \ZIZZZZZ2 
R/W tas Se | tow | 
Dout 





tow e— CoH 


Din 
































DATA RETENTION CHARACTERISTICS WITH LOW VOLTAGE POWER SUPPLY (Ta= . to 70°C) 
fs Parameter _ Symbol | Conditions | Min ‘Typ 
| Data retention supply voltage | Vopr CE1 or CE22Vppr—0.2V 2.0 
| Data retention current Ippr Vop=3.0V, CE! or CE2=2.8V *2 — 
Chi select data hold time. t aie _ 
Z eee Deere Refer to the figure below. ea 
~ Operation recovery time tr tro*! 








* | trc : read cycle time 
*2 CE122.8V and CE2=2.8V or CE2<0.2V, CE2=2.8V and CE1=2.8V or CE1S0.2V 


Data retention timing 


Data retention mode — 
Vopr=2.0V 4.5V 


tcpr eae ey 
— CET or CEZ2Vonr—0.2v 8 = 
1 or CE2 2.2V 2.2V 


Note: When retaining data in the stand-by mode, supply voltage can be lowered within a certain range. Read or write 
cycle cannot be performed while the supply voltage is low. 


Voo 45 


MEFUNCTIONS 
oe: Table 


















































Hi-Z aie Unselected lnvelpeei 
X m7 H me — Hi-Z | Unselected _ —_Ipps, lppst_ 
L L [OH Stable Output data | __Read 
L L TOL Stable Input data.|—s Write” 
Xx: “H” or “L, ose “HP, “L or “Hi-Z” | 


@ Reading Data | | 
Data can be read out if an address is set while CEi and CE2 are held low and R/W is held high. 
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@Writing Data 

There are the following three ways of writing data into the memory. 

(1) Hold CE1 and CE2 low, set the address, and apply a low pulse to R/W. 

(2) Hold R/W low and hold CE1 or CE2 low, set the address, and apply a low pulse to CE2 or CE. 

(3) Set the address, then apply low pulses to CE1, CE2, and R/W. 

In each case, data from the DATA I/O terminal is fetched into the SRM2018C1o0/12 at the last transition of 
a section in which CE1, CE2, and R/W are low. Because the DATA |/O terminal is in high-impedance state 
-~when both CE1 and CE2 are high or R/W is low, competition of data driver and memory output is avoided. 





@Standby Mode 
When CE1 or CE2 is high, SRM2018C10/12 is in the stand-by mode and only retains the data. At this time the 
DATA 1/0 terminal is in a high-impedance state and input of an address, R/W signal, or data is prohibited. 
When CE1 or CE2 is above Vop—0.2V,* current flowing within the SRM2018C10/12 chip is only that in the 


high-resistance portion of the memory cells and leakage current. 
* CE1=Vpp—0.2V and CE2= 0.2V or Vpp-0. 2V 


CE2=Von—0.2V and CE1=0.2V or Vop—0.2V 
MPACKAGE DIMENSIONS 


C24 | 1 260Max : | 24-pin DIP 


0.600 


0.608 ~ 0.655 
(15.44~ 16.64) 





0.100 +0010 0,018 +0.002 ¢ 


~ unit > inch 
(mm) 


Nn 

& 

o 

(2.54 +40.25) (0.46+0.05) Qn 
3 








*2 
24-pin SOP | N24 24-pin Skinny DIP 


1.250Max 
(31.751Max) 


0.610Max 
: 5. 5Max) 









1.213 
(30.8) 


i) 

os 
o 
Ww 


0.260 
(6.6) 


as 
_ 
nN 





0.006 +0.002 
(0.15 +0.05) 





0.100Min 0.200Max 
(2.54Min) (5.08Max) 
Lo 
23 





oot a 
ae 
0.016 ge AS 
(0.4) 601920008 0.100 #0010 Ss 
(0.48201) (2.541025) Te Oa: 
aie unit : inch 
mm se 





*1 Represents model SRM2018Mio12 that has the same electrical characteristics as model SRM2018C 10/2. 
*2 Represents model SRM2018Nion2 that has the same electrical characteristics as model SRM2018C 10/2. 
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HICHARACTERISTICS CURVES 


lppa—tcyc 


Qa 
a 
7 
° 
Q 
2 


5.5V 
E2=0.8V 


Voo 
CEI,CE2= 


lppsi—Ta 


N 


UN 


ONT 
WS TNT Mn 
WT UTE NUTT AT 
WUE MIN 
GAN 


ormalized tacc*tace1*tace2—Vopo 


Normalized tacc*tace1*tace2——Ta 
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PF278-02 


ae SRM2264LCoost0/12 | 
HIGH SPEED CMOS 64K-BIT STATIC RAM 
@Low Supply Current 
@Access Time 90ns/100ns/120ns 


@8,192 Words X8 Bits Asynchronous 








li DESCRIPTION 
The SRM2264LCoonion2 is an 8,192 words X 8 bits asynchronous, static, random access memory on a monolithic CMOS 
chip. Its very low standby power requirement makes it ideal for applications requiring non-volatile storage with 
back-up batteries. The asynchronous and static nature of the memory requires no external clock or refreshing 
circuit. Both the input and output ports are TTL compatible and the 3-state output allows easy expansion of 


memory capacity. 
M@ FEATURES 
@Fast Access time Bidserdtcte guste a bioiest wava eve: voi wo tears, CATR OS's SRM2264LCogo0 9Ons (Max) 
SRM2264LCio 100ns (Max) 
SRM2264LCi2 = 120ns (Max) 


@Low supply (ol0| 44>) 0) Gk standby ‘0.5uA (Typ) 
operation:50mA (Typ):::**: 90ns 


47mA (Typ)::::*: 100ns 
45mA (Typ):::**: 120ns 
@Completely Static crs cece r rere terete eee e eee e eee e eee ee ees No clock required 
@Single power supply ----------:e eee es 5V+10% 
@TTL compatible inputs and outputs 
@3-state output with wired-OR capability 


@Non-volatile storage with back-up batteries ; 
: SRM2264LCooto/12 28-pin DIP(plastic) 


@Package errr Tre re eo re er oe SRM2264LMeo/10/12 28-pin SOP(plastic) 
MIBLOCK DIAGRAM MPIN CONFIGURATION 

















Memory Cell Array 
128X64X8 


ON OO AR WD 





X Decoder 
OW9ZCWHS 





_ 
® 
owed 
~— 
p=] 
ia) 
wn 
Ww) 
® 
.s 
Dd 
TO 
i ¢ 


AO to Al2 Address Input 
WE Write Enable 
OE Output Enable 


1/O Buffer 


ky Eeeeyy 


O O 
1/01 1/02 1/03 1/04 1/05 1/06 1/07 1/08 


CSi1, Chip Select 
Data I/O 
Power Supply(+ 5V) 
Power Supply( OV) 
No connection 
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SIABSOLUTE MAXIMUM RATINGS __ 









(Vss = ov) ae 

































Parameter Symbol Ratings 

Supply’ voltage ONG : —0.5to7.0 V 

input voltage* Tv = | —0.5 to7.0 al 
Input/Output voltage* L Vio [: 7 —0.5 to Von + 0.3 V 
| Power dissipation _ Pp 1.0 WwW 

Operating temperature Topr | 0 to70 °C 
| ‘Storage temperature Tstg —65 to 150 C 
| Soldering temperature and time Tsol | 260°C, 10s (at lead) | ~ 


* Vi, Vvo (Min) = —1.0V(Pulse width is 50ns) 
HDC RECOMMENDED OPERATING CONDITIONS 



































eG Parameter _ Symbol. Conditions “Min — ‘| Typ Max Unit 
Vop = 4.5 5.0 229° V 
Supply voltage . { 4 | | 
an Ves = a) 0 0 | Vv 
input voltage Vin ie a 2.2 3.9 | Voo+0.3 Vv 
| 0.8 V 








*If pulse width is less than 50ns, it is —1.0V 
ELECTRICAL CHARACTERISTICS 
@DC Electrical Characteristics 





Parameter 





| Input leakage 


Symbol 










Conditions © 


V,=0 to Vpp 














SRM2264LCa | SRM2264L-Ci0| SRM2264L C12 Unit 
Min |Typ*Max| Min Typ*!Max Min !Typ*|Max mM 
uA 















CS1=Vin or CS2=Vir 








mA 

















uA 











Output leakage 





| High level output voltage 


ILo 


a 












Standby supply current i CS1=CS2=Voo—0.2V 
f—-—- eaten ce oe 
| Average operating current | 1 Vly VIH . 
pacientes lVo=O0mMA ~— — teye= Min 
Operating supply current | Ippo Vi= Vit. Vin oe ee 


lyo=O0mA 


CS1=Vin or CS2=Vit 
or WE=Vit or OE=Vin 















a men ee ee 





: lou = —1.0mA 


= =Aieel til4 
{= |o.5|1.0/ — [0.5/1.0] — 
— }0.5/20 | —|0.5/ 20) — 
| dl 
50 | 85 47 | 82| — 











| Low level output voltage 


* | Typcal values are measured at Ta=25°C and Vonp=5.0V 


@ Terminal Capacitance 

| Parameter _ 
Address Capacitance 
Input Capacitance _ 

| 1/0 Capacitance 









@AC Electrical Characteristics 
O Read Cycie _ 


























lo. =4.0mA 


Conditions 


































































(Vpp =5V+10%, Vss=0V, Ta=0 to 70°C) 
RM2264LCop | SRM2264L C19 | SRM2264L.Cy) 


w 
Cc 


t 


a) 
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3 





Parameter Symbol Conditions 
Read cycle time’ ; tre | 
Address access time tacc | 
Chip select 1 access time | tacst | * | 
Chip select 2 access time tacs2 
Output enabie access time » i toe 7 
Chip select i output set time | teizi 
Chip select 1 output floating tcHz1 
Chip select 2 output set time | teiz2 «2 
Chip select 2 output floating tcnz2 
Output enable output set time touz 
Output enable output floating touz 
Output hold time — ; tou * | 


_ 


O Write Cycle 


Parameter Symbol 












Write cycle time 








Chip select time 1 








Chip select time 2 








Address enable time 









Address setup time 





Write pulse width 








Address hold time twr 


Input data setup time tow 








Input data hold time toH 


Conditions 





(Vop =5V+10%, Vss=0V, Ta=0 to 70°C) 


SRMZZHILCy | SRMZZEALCy | SRMQIBALC | 
Min | Max | Min | Max | Min | Max co 
| = ae 



































| WE Output floating 











WE Output setup time 


* 1 Test Conditions 
1. Input pulse level : O.8V to 2.4V 
tr=tf=10ns 
Input and output timing reference levels : 1.5V 
. Output load It + Ci = 100pF 


hon 


* 3 Test Conditions 

1. Input pulse level: 0.8V to 2.4V 
2. 
3: 


tr=tf=10ns Voo 
Test circuit 
3002 
A 
to output terminal SW 
1kQ 
5 pF 
ee scope, a 
tool capacity 
Vss Vss 


Test : tow,twHz Hi-Z-+"H” and "H” ->Hi-Z SW is Voo side 
Test : tow,twHz Hi-Z—"L” and “L”--»Hi-Z SW is Vss side 


Output turnon turnoff time 


1.5V 15V 


WE 
1/0 





@Timing Chart 
O Read Cycle 


ADDRESS 


csi 


J ¥SSAARAES 


= 
— 




















* 2 Test Conditions 


1. Input pulse level : 0.8V to 2.4V Voo 

2. tr=tf=10ns 

3. Test circuit to scope Swl 
IN 3002 


to output terminal 


1kQ 


5 pF 
ae ag 
tool capacity ¢ SW2 
Vss Vss 


Test : tcHz1, tcHz2, toxz Both SW1 and SW2 are close 
Test : tciz1, teizz, to.z Hi-Z—>"H” SW1 is open, SW2 is close. 
Test : tciz1, tcLz2, to.z Hi-Z—>"L” SW1 is close, SW2 is open. 


Output turnon turnoff time 














AAG 
PITT LIL LAL 
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Rep erencnainey net ape 





| O Write Cycle (2) (CS2 Control) O Write Cycle (3) (WE Control) 












twe 


ADDRESS | 
mi XSI ETLTIITZ2 
cs2 S///L/ LF ; ASA AAAS 


twuz 


Dout Seen beeen 
Chih hebembeahehebahnk hk 


twe 


ADDRESS } 
taw— WR 
CSE ASSAAS | ALLLL LLL LL 


tas 


cs2 \\\ tL Lh TTL L 
WE KAXXOdS | ASLASSLL LIL 


Dout >>> 
tow tox 


Din? Din 


Note : 1. During read cycle time, WE is to be "H” level. _ | — 
2. During write cycle time that is controlled by CS1 or CS2, Output Buffer is in high impedance state whether OE level 
is “H” or “L”. - _ aes 
3. During write cycle time that is controlled by WE, Output Buffer is high impedance state if OE is “H” level. 


MS DATA RETENTION CHARACTERISTIC WITH LOW VOLTAGE POWER SUPPLY (Ta=0to70°C) 


V 


Date retonuon: cunent toon G81 = C522 Vo0-0.2V or CS20.2V 10 uA 
. ns 


Chip select-data hold time - 
Operation recovery time. Tite 4 ae 


#trc=Read cycle time 
































S&S 
i * 





Data retention timing (CSi Control) Data retention timing (CS2 Control) 






Data hold mode 







Data hold mode Voo 
| 4.5V = 
vee 45V  Voprz2.0v 4.5V Vopr22.0V 
= CSI 2 es 
=a 12Vpp- 0.2V 
CSi 2.2V 2.2V ke 
i FUNCTIONS 


@Truth Table 





| WE | Aotoatz | patavo | Mode | too 
= | = | HZ | Unsetectea | leosloas 
= | = | HZ | unselected | Iesilooo 

Hi-Z 














x: “HW or “lL”, —: “H", “L” or “Hi-Z” 

@Reading data 
Data is able to be read when the address is setted while holding CS1="L”, CS2="H", OE="L” and WE= 
"H". Since Data I/O terminals are in high impedance state when OE="H’”, the data bus line can be used | 
for any other objective, then access time apparently is able to be cut down. 
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@Writing data 
There are the following four ways of writing data into the memory. 
(1) Hold CS2="H’, WE='"L” set addresses and give "L” pulse to CS1. 
(2) Hold CS1="L", WE="L”, set addresses and give “H” pulse to CS2. 
(3) Hold CS1=“L’, CS2="H" set addresses and give "L” pulse to WE. 
(4) After setting addresses, give “L” pulse to CS1, WE and give “H” pulse to CS2. 
Anyway, data on the Data I/O terminals are latched up into the SRM2264LC90/10/12 at the end of the period 
that CS1, WE are “L” level, and CS2 is “H” level. As Data 1/O terminals are in high impedance state when 
any of CS1, OE="H”, or CS2="L’, the contention on the data bus can be avoided. 





@Standby mode 
When CS1 is "H” or CS2 is “L” level, the SRM226490/10/12 is in the standby mode which has retaning date 
operation. In this case Data I/O terminals are Hi-Z, and all inputs of addresses, WE and data can be any 
“H” or "L”. When CSi and CS2 level are in the range over Voo-0.2V, or CS2 level is in the range under 0.2V, 
in the SRM2264LCo0/10/12 there is almost no current flow except through the high resistance parts of the 
memory. 


PACKAGE DIMENSIONS 


[C28] _ 1.472Max 28-pin DIP 


(37.4Max) 
1.4.45 10.004 
(36.7 £0.1) 









0.600 
(15.24) 







fi 


2 


01078000 


Po 
+903) 
0.25 -0.01 


0.600 ~0.655 
(15.24 ~ 16.64) 
10020010 0.018+0.004 


8 
$ re 

(2542025) (0.46401) “B@ unit : inch 
fo] 


(mm) 








M28-2 ~ 28-pin SOP 


0.713Max 
(18.1Max) 






70120. 
ee 8 £0.1) 


unit : inch 
mm) 


*] SRM2264LMeonon2 has the same characteristics as SRM2264LCoonone2. 
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HICHARACTERISTICS CURVES 


Normalized !ppa—Voo 








> 
N 
ro) 
j 
fo) 
i) 
> 


=25°C 


Ta 
Cs 
Normalized tacc*tacs—Vop 


Normalized Ippsi—Vpp 





“Normalized Ippa—tcycle 











eae ine 
——te 





5 

=e 
Sa 

ee 


yz 
ramet 
eae 
ae 
ce 
ae 


amis 
meee 


Normalized tacc‘tacs—Ta 





a, 
aie ae 
eee 


aS 


wo 
o 
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~ SRM20256LCoo2 
CMOS 256K-BIT STATIC RAM 
@Low Supply Current 


@Access Time 100ns/120ns 
@32,768 Words X8 Bits Asynchronous 


HEDESCRIPTION 
The SRM20256LCion2 is a 32,768 word X 8 bits asynchronous, static, random access memory fabricated using 
an advanced CMOS technology. Its very low standby power requirement makes it ideal for applications 
requiring non-volatile storage with back-up batteries. The asynchronous and static nature of the memory 
requires no external clock or refresh circuit. Input and output ports are TTL compatible and the 3-state 
output allows easy expansion of memory capacity. 


MFEATURES 
@Fast access time csc eee SRM20256LCio 100ns (Max) 
SRM20256LCi2 120ns (Max) 
@Low supply ett (2) 8 | standby : 2uA (Typ) 
operation : 18mA/1MHz (Typ) 
@Completely static iceroiea igor as oO NGGeR vo aha geisha owiehe lols suala: siielaney oes no clock required 
@Single power supply ccrcescteeeeeeetette estes 5V+10% 


@TTL compatible inputs and outputs 

@3-state output 

@Battery back-up operation 7 

@Package Lid ie Aaa sia abate Dad a RAS RRA WS OL ORE OLEAN Cok ee SRM20256LCion12 28-pin DIP (plastic) 
SRM20256LMion12 28-pin SOP (plastic) 
SRM20256LSio/12 ~=928-pin Shrink DIP (plastic) 


HIBLOCK DIAGRAM MIPIN CONFIGURATION 








>Y>p 
Ne © 
O-O-O 
ae 


> 
Ww 
O 
Co 
ie) 


Memory Cell Array 
512x64x8 


>> 

aR 

O-O) 
£6 


X Decoder 


> 
oO 
a 
OnN OM & WD — 


J19SZOCWNYS 


>> 

oS 

OO 
aa 





Address Buffer 


64x8 


64 
See Column Gate 


5 EIPIN DESCRIPTION 


i 





> 

i<e) 

O 
eae 











AO to Al4 Address Input 


WE Write Enable 
\/O Buffer OE Output Enable . 
cS Chip Select 
TOO 1/01 to 8 Data Input/Output 
1/01 1/02 1/03 1/04 1/05 1/06 1/07 1/08 L ae Reid Sek 
Vss Power Supply (OV) 
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rer pene nem an caren aren Re ner eeeiainrerne 


[Address Capacitance | Cano | Vapo= OV, | | 
C 


BIABSOLUTE MAXIMUM RATINGS oe 













| Sk __(Vss=0V) 
| =0.5* to 7.0 
| Power dissipation =| Po | 
0 to 70 | 
= 65 to 150 
| Soldering temperature andtime | Tsr_ [| ss 80"C, MOS (Lead only) | 


*Vi, Vvo(Min) = —1.0V when pulse width is less or equal to 50ns . 
HDC RECOMMENDED OPERATING CONDITIONS (Vss=0V, Ta=0 to 70°C) 


| supply vottage Fue 
{Vm | 

Vit 

* Vii(Min) = —1.0V when pulse width is less or equal to 50ns 


MELECTRICAL CHARACTERISTICS 
@DC Electrical Characteristics 


Input voltage 





a Typ* Typ* 
| Inputleakage | S| iO toVon =| 1] — | 2 | -t] — 4] 1 | 
| pps | 


| Standby supply current Le pes CS=Vpp—0.2V 


Vi=Vir, Vin 
lvo=0mA teye = Min 


Vi=Vit. Vin 
lio= OmA teyc = lus 


rr EY 
CS=Vin or WE =Vit 
leak | pas 
pie se or OE=Vin_ Vi/o=0 to Vop 


| Highleveloutputvoltage | Von | ton=—1.0mA | 2.4 [Moo-0.1| — | 2.4 Noort! 
| Low level output voltage | Vor | to =2.tmA | — 1 0.2) 0.4] — [0.2 


* Typical values are measured at Ta=25°C and Vpp=5.0V 
@Terminal Capacitance (f=1MHz, Ta=25°C) 


|___ Parameter | Symbol_ | Conditions | Min | Typ | Max | Unit 


Average operating current 




















| Input Capacitance | | OV Ce TC 
| W/OCapacitance | Cyn | yo OV | CC ECU 
@AC Electrical Characteristics 

O Read Cycle (Vpp = 5V410%, Vss=OV, Ta=0 to 70°C) 


SRM20256L.C, 
Pn rwrow [wear [comm 






| | 100 | Ns 
| — | 100 — | ons | 
| — | 100 | — | 120 | ns | 
ae Aes eee ae 
ae ee a ee 
oe 8 ke AO ons. | 
pe ee (eee ie — 
| OE output floating | —itonz Bee 
| Output hold time | tow | tt | i 2 ee eee, 
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OWrite Cycle (Vpp =5V+10%, Vss=0V, Ta=0 to 70°C) 


ROR), 


Pin | Max | Min | Max | 
C10 = [eo — |e 
0 [= = os 
ao [ess 


: Loa 

twe ee es 
Led 
Ls 


















Address hold time | 0 
Input data set time 45 | 
Input data hold time | 0 | 


Write to Output floating 
Output Active from end of write 





*1 Test Conditions *2 Test Conditions 
1. Input pulse level: 0.6V to 2.4V 1. Input pulse level : 0.6V to 2.4V 
2. tr=tf=5ns 2. tr=tf=5ns 
3. Input and output timing reference levels : 1.5V 3. Input timing reference levels : 1.5V 
4. Output load Ci =100pF 4. Output timing reference levels : 


+200mV (the level displaced from stable output voltage level) 


+5V 
5 . Output load C.=5pF 
+5V 
1.8kQ 
1/0 1.8kQ 
c. FS 9909 me 
| is Ci 9902 


C.=100pF (Includes Jig Capacitance) = = 
C.=5pF (Includes Jig Capacitance) 
@Timing Chart 


O Read Cycle 


OWrite Cycle (CS Control) 





Note : 
1. During read cycle time, WE is to be “H” level. 
2. During write cycle time that is controlled by CS, Output 


OWrite Cycle (2) (WE Control) 


twe 


ADDRESS Ce eo ee ute oi high impedance state, whether OE level is 
taw twr H” or “L”. ans 
ts \AANAAY 4) ))/)/) 1/7 / 3. During write cycle time that is controlled by WE, Output 


tas 


KAN 


twuz 
Dout WEEEEEBREEEETE 
(ff 4A AA Ah AAhAedhe Sf 


Buffer is in high impedance state if OE is “H” level. 
WE 


Din 
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MIDATA RETENTION CHARACTERISTIC WITH LOW VOLTAGE POWER SUPPLY (Vss=0V, Ta=0 to 70°C) 


[Parameter | Symbol | Conditions [Min [Typ | Max [Unit 
[Data reteton supply votage [Voor | SSC~SCi a ae a 
[Data retention current | loon | Voo=8V, @S2Voon—0.2V|— [1 | 50 | uA 
Chip select dataholdtime | tom | SiS 

Pie ed eee ae 


Operation recovery time 
*trac=Read cycle time _ 













Data retention timing 


. | Data hold mode 
Voo 4.5V Vop—z2.0v 4.5V 
tcor ey tr 


a S=Vppr—0.2V 
CS 2.2V ill! 2.2V 


MFUNCTIONS | | 
@Truth Table . | 


(WE [AeA [DATA TO [Mode [oe 
| Stancoy | Tos. toss 
i stabie im Wite | toon lon 
ae Tae 











L 
H Stable 
Stable Output disable 





@Read Mode | 
The Data appear when the address is setted while holding CS=“L”, OE=“L” and WE=“H”. When OE =“H”, 
Data |/O terminals are in high impedance state, that makes circuit design and bus control easy. 


@wWrite Mode 
There are the following 3 ways of writing data into memory. 
(1) Hold CS=“L” and WE=“L”, set address. 
(2) Hold CS=“L’ then set address and give “L” pulse to WE. 
(3) After setting addresses, give “L” pulse to both CS and WE. 
In above any case data on the DATA I/O terminals are latched up into the SRM20256LCio/12 when CS or WE 
is in positive-going. Since DATA I/O terminals are high impedance when CS or OE=“H’, bus contention 
between data driver and memory outputs can be avoided. 

@Standby Mode — | , 
When CS is “H” the SRM20256LCi0/12 become in the stand-by mode. In this mode, data I/O terminals are 
Hi-Z, and all inputs of addresses, WE and data can be any “H” or “L”. When CS is over than Vpp—0.2V, the 
SRM20256LCi0/12 is in the data retention battery back-up mode, in this case, there is a small current in the 
SRM20256LCi0/12 which flow through the high resistances of the memory cells. 
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MEPACKAGE DIMENSIONS 


1.472Max 
(37.4Max) 28-pin DIP 
1.445 £0.004 . 

(36.7 #0.1) 


0.528 10.004 
(13.4 10.1) 





TTT 


0.600 ~ 0.655 
(15.24 ~ 16.64) 


0.100 +0.010 emer. unit > inch 


(2.54 0.25) pales 


Ae ian 28-pin SOP 


0.701 +0.004 
(17.8401) 


465 +0.012 
1.8403) 


er, 
1 HoH 
y otis 
‘yl 
Bubs 
oO 


6 +0.002 


0.00 
(0.15 +0.05) 


VICI mM ei ett ott tt 


0.050 fet ack 
(1.27) 0.016 +0.004 " 7 unit : ipa ’ 
(0.4 +0.1) : mm 


a 28-pin Shrink DIP 
(27.94Max) 

1.067 

(27.1) 








0.02Min 
(0.51Min) 


0.01 “0002 
(0.25- “Sas! 


unit : inch 
(mm) 





*1 Represents SRM20256LMho2 that has the same electrical characteristics as SRM20256L Chon. 
*2 Represents SRM20256LSi02 that has the same electrical characteristics as SRM20256L Crone. 
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MICHARACTERISTICS CURVES 


| Normalized Ippa—teycie ie : Normalized lopa—Voo 
Normarized Ippa—Ta 


| 7 
a 
ie 


teye = Min 


100 200 300 500 700 1,000 
(ns) 


Normalized !ppsi—Ta 
LL pee GEA GRA CS AMEN BENEISN REG 


Vop = 5.5V 
CS =Vpp ~0.2V 


t+ FY] 
ee ae 
Wana 
Vi te 
a ae 
ae 


Voo = 4.5V 
Ta=25°C 
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PF281-02 


lati PAC40le) Od Etvar 


CMOS 256K-BIT STATIC RAM 


@industrial Temperature Range 

@Low Supply Current 

@Access Time 100ns/120ns 

@32,768 Words X8 Bits Asynchronous 


MIDESCRIPTION 
The SRM20256LCTi0/12 is a 32,768 word <8 bits asynchronous, static, random access memory fabricated 
using advanced CMOS technology. Its very low stand-by power feature makes it ideal for applications 
requiring non-volatile storage with back-up batteries. And — 40 to 85°C operating temperature range makes 
it ideal for industrial use. The asynchronous and static nature of the memory requires no external clock of 
refresh circuit. Input and output ports are TTL compatible and the 3-state output allows easy expansion of 
memory capacity. 





MIFEATURES 
@industrial temperature range --::-+++-- —40 to 85°C 
@Fast access time ase tevin eraice iow 9:bia Wie ionbisianel ielacSini 8 eie.el ee le: acere ete SRM20256 LCTio 100ns (Max) 
| SRM20256LCTi2 120ns (Max) 
@Low supply CUITENT coccr etree tte tet e teens standby : 2uA (Typ) 

operation : 13MA/1MHz (Typ) 

@Completely static aS Silb. to bide wala biel e 6 sita.aletes 6: Wie teeta ewle'Se% no clock required 
@Single power supply «reese eee 5V+10% 


@TTL compatible inputs and outputs 

@3-state output 

@Battery back-up operation 

@Package MONICA RGR COSI Te piaied oaRvie Rees ene toes SRM20256LCTion2 28-pin DIP (plastic) 
SRM20256LMTion2 28-pin SOP (plastic) 
SRM20256LSTio12 28-pin Shrink DIP (plastic) 


MEBLOCK DIAGRAM | MIPIN CONFIGURATION 


> > 
- © 
O-O 
& 


> 

ho 

O 
& 


> 

Ww 

O 
a 


Memory Cell Array 


512 x64x8 


>Pr> 
NOG 
Bee Bid 
Address Buffer 
X Decoder 


1 
2 
3 
4 
5 
6 
V4 
8 





> 
oo 
a 

LOTISZOCNYS 


> 
wo 
O 


A1l00- 64x8 


HH Le 
O 


‘ HIPIN DESCRIPTION 








AO to Al4 Address Input 
WE Write Enable 


OE, WE 7 WE 
we < Control 1/0 Buffer OE Output Enable 
W Lugic _— ; 
CS Chip Select : 
RESSere 1/01 to 8 Data Input/Output 
O—O—O—-0-—-O0-—-O0-— OO Power Supply (+5V) 


1/01 1/02 1/03 1/04 1/05 1/06 1/07 1/08 


Power Supply (OV) 
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ABSOLUTE MAXIMUM RATINGS 
_... Parameter ae Ratings 
Supply voltage a __=0.5 to 7.0. 
Input voltage es —0.5* to 7.0 

-?P 


| 
= 0.5* to V0 $0.3 
| Power dissipation Ss | Po S| 1.0 
| Operating temperature [| Tow | tO 


aM, Vvo(Min) = —1.0V when pulse width is less or equal to 50ns 
HDC RECOMMENDED OPERATING CONDITIONS _ | (Vss=0V, Ta=—40 to 85°C) 


Symbol_| Conditions | Min 


[va | 
Vit 
*Vi(Min)= —1.0V when pulse width is less or equal to 50ns 


ELECTRICAL CHARACTERISTICS 
@DC Electrical Characteristics 











Input voltage 


(Vpn =5V+£10%, Vss=0V, Ta= — 40 to 85°C) 





















| | Min | yp* | Max} Min | Typ ; | 
Input leakage __Vi=0 to Vop pete oie 
lps CS=\ 3.0) — | mA 
Standby supply current loos 
ws loos: = 200 ee 
Vi=Vir, V Spee Is. HL, 
toate ae — |}40 | 70 | — | 37 | 70 mA 


Vi= Vit, Vin a ath oe = 


Vi=Vit Vin 


Average operating current 




















Operati t ors a 
perating supply curren | yo=OmA 35 | 65 35 | 65 mA 
| CS=Vin or WE=Vi, 
Output leakage | | mane = = 
mee gy eee eo or OE=Vin_ Vi/o=0 to Vopo = p=] He 
Highlevel output voltage Vou — lon= —1.0mA 2.4 No-0.1 2.4 NV 
Low level output voltage lo. =2.1mA — | 0.2 — | 0.2] V_ 


* Typical values are measured at Ta=25°C and Vop=5.0V 
@Terminal Capacitance | (f=1MHz, Ta=25°C) 


7 
@AC Electrical Characteristics _ 
O Read Cycle 


= 
i tor 







































OE access time 


CS output set time 
CS output floating tcnz 
| toiz 














OE output set time 


OE output floating — tonz 
Output hold time ton | 
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OWrite Cycle 


Write cycle time 


Chip select time 

Address valid to end of write 
Address setup time 
Write pulse width 
Address hold time 
input data set time 
Input data hold time 
Write to Output floating 
Output Active from end of write 


two | 
tcw 
tow 


twuz 





*1 Test Conditions 
1. Input pulse level : 0.6V to 2.4V 
2. tr=tf=5ns 
3. Input and output timing reference levels : 1.5V 
4. Output load Ci=100pF 


1.8kQ 


1/0 
CL 9902 


an 


C.=100pF (Includes Jig Capacitance) 
@Timing Chart 


O Read Cycle 


OWrite Cycle (2) (WE Control) 


twe 


ADDRESS ee eee 
taw twr 
Cs AAAN NN: LLL LLAMA AL 


WE : 
& 
RAND 
twuz 
WMAEBEEEEERERERES 
TA LLL ALLEL LY 





twe 





(Vpp =5V+10%, Vss=0V, Ta=—40 to 85°C) 


Min | Max | Min _ 
| 100 | 




















*2 Test Conditions 


1. Input pulse level : 0.6V to 2.4V 
2. tr=tf=5ns 
3. Input timing reference levels : 1.5V 
4. Output timing reference levels : 
+200mvV (the level displaced from stable output voitage level) 
5 . Output load C.=5pF 
+5V 


1.8k2 
1/0 
Ci 9902 


i 


C.=5pF (Includes Jig Capacitance) 


OWrite Cycle (CS Control) 


ADDRESS 


Cs 


WE 





Note : 
1. During read cycle time, WE is to be “H” level. 
2. During write cycle time that is controlled by CS, Output 
Buffer is in high impedance state, whether OE level is 
“H” or “L”. 
3. During write cycle time that is controlled by WE, Output 
Buffer is in high impedance state if OE is “H” level. 
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EEDATA RETENTION CHARACTERISTIC WITH LOW VOLTAGE POWER SUPPLY (vV;,=0V, Ta=—40 to 85°C) 


[Data retenon supply votage | Voor | —SSSSC~dCi 
[Data retention current | loo | Voo=®V, CSVoon—0.0v] — 
Chin select data holdtime | toe | SSC*C 
[Operation recovery time [te | te 


*trc= Read cycle time 












Typ 


Data retention timing 


Data hold mode 


Voo 4.5V Vopr2 2.0V 4.5V 
— CS2Vopr—0.2V i 
bok 2 —Q. 
CS 2.2V li 2.2V 
@FUNCTIONS 


@Truth Table 







DATA I/O 


ee [Meds [bs] 
Stan 
=< = 





Stable Dour Read 
Stable Cutput cisable 


eer a 





@Read Mode _ _ 
The Data appear when the addresses is setted while holding CS =“L”, OE=“L” and WE=“H”. When OE 
=“H” Data I/O terminals are in high impedance state, that makes it easy for circuit design and bus control. 


@Write Mode 
There are following 3ways of writing data into the memory. 
(1) Hod CS=“L”, WE=‘L’, set address. 
(2) Hold CS=“L”, set address and give “L” pulse to WE. 
(3) After setting addresses, “L” pulse to both CS and WE. 
In above any case, Data on the DATA I/O terminals are latched up into the SRM20256LCTio/12 when CS or 
WE is in positive-going. Since DATA 1/O terminals are in high impedance state when CS or OE=“H’, the 
contention on the data bus can be aboided. 


@Standby Mode 


When CS is “H” the SRM20256LCTi0/12 is in the standby mode. In this case Data 1/O terminals are in Hi-Z, 
so that all inputs of addressses, WE and data can be any “H” or “L”. When CS is over than Vpp — 0.2V, the 
SRM20256LCTi0/12 is in the data retention battery back-up mode, in this mode, there is a small current in 
the SRM20256LCTi0/12 which flow through the high resistances of the memory cells. 
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MIPACKAGE DIMENSIONS 


1.472Max 
(37.4Max) 
1.445 10.004 


0,528 + 0.004 
(13.4 79.1) 


0.181 +9.004 
(4.6 20.1) 


0.018 £0.04 
(0.46 £0.1) 


0.100#0.010 
(2.5410.25) 


0.130 + 0.002 
(3.3 +0.05) 


0.713Max 
(18.1Max) 


0.701] £9.004 
(17.8 10.1) 


0.465 +0.012 
(11.8403) 


a> 
So 
HoH 
mt 
o” 

oy 2 
oO 


2.5+0.15) 


0.006 + 0.002 
(0.15 +0.05) 


WICC I ed 


0.050 
(1.27) 0.016 +0.004 


(0.42011) 


1.1Max 
(27.94Max) 


0.425 
(10.8Max) 


0.02Min 
(0.51Min) 








28-pin DIP 





0.600 ~ 0.655 
(15.24 ~ 16.64) 


inch 
(mm) 


unit : 


28-pin SOP 


| | 0.039 
(1.0) 


inch 
(mm) 


unit : 


28-pin Shrink DIP 


0.01 20.002 
(0.25- “O05! 


inch 
(mm) 


unit : 


*1 Represents SRM20256LMTion2 that has the same electrical characteristics as SRM20256LCT onz. 
*2 Represents SRM20256LSTion2 that has the same electrical characteristics as SRM20256LCTionz. 


A-A1 


Se -aenee anne mamnimanemmeseerone on 


HICHARACTERISTICS CURVES 


Under measurment 
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KFO87 
PF369-01 


| SRM PA 400) \ RIZE 





CMOS 256K-BIT STATIC RAM 


a ee” @Low Supply Current 

rol @Access Time 35ns/45ns/55ns 

© @65,536 Words X 4 Bits Asynchronous 
EIDESCRIPTION 


The SRM21256Na5/45/55 is a 65,536-word X 4 bits asynchronous, static random access memory fabricated 
using advanced CMOS technology. Since it is asyncronous and static, the memory does not require an 
external clock or refresh circuitry. Input and output ports are TTL compatible and the 3-state output allows 





easy expansion of memory capacity. 


MFEATURES 
@Fast access timercereseserreeececcevecscees SRM21256N3s 35ns(Max) 
SRM21256N4s5 45ns(Max) 
SRM21256Ns5 55ns(Max) 
@Low supply current -osesesesseerceseseceees stand-by : 3mA(Max) 
operation : 120mA(Max) 
@Completely static -++++++ sisannrnesdecases no clock required 
@Single power supply eccccecee eecccccccve 5V+10% 
@TTL compatible inputs and outputs 
@3-state output 
@Package °° soeceecsccecsecovecs seeeeeeeeSRM21256N35/45/55 24-pin Skinny DIP (800 mil plastic package) 
MIBLOCK DIAGRAM MPIN CONFIGURATION 


Memory Cell Array 
256 X 256 x4 


X Decoder 
N9OSCICWYS 


Address Buffer 


Y 





PIN DESCRIPTION 


AO to Al5 Address Input 

WE Write Enable 

cs Chip Select 

1/01 to 4 Data Input/Output 
Vpp Power Supply (+5V) 


1/O Buffer 


WE 
O Control 
4_ 4_4 A 


1/01 1/02 1/03 1/04 


Vss Power Supply (OV) 
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es eR ee tee eed eee 


MIABSOLUTE MAXIMUM RATINGS — SF ag ai 


















[Parameter | Symbol 


[Power dissipation | Pp _ 0 
Operating temperature | Tor | —~SS~«S tO 
c_ 
Sang tempsctue ante [Ton | SS~*~«STG, Os Lead only) ——SSSSCSC*dSC 


# Vi, Vio(Min)= —3.0V when pulse width is =20ns : 





MDC RECOMMENDED OPERATING CONDITIONS (Vss=0V, Ta=0 to 70°C) 


Supply voltage 


Input voltage 





* Vii(Min)= —3.0V when pulse width is <20ns 


MELECTRICAL CHARACTERISTICS 
@DC Electrical Characteristics 


input teakage =| iy | =O to Von «| -1 «df Sd 
[sear omvones | est ay ppt 
=VDDV. . , 


Vi=Vir, Vin | 
nein Siecwvie | ot | | tft 


[Figh level output votage [Vow | low=-4.0maA | 2. | — | - |v 
Low tvel output votage | Va |‘ ta=8.0ma | — | — | 04 |v 






















@Terminal Capacitance | -  (f=1MHz, Ta=25°C) 


[Parameter | Symbol | Conditions | Min | Typ [Max | Unt 
[Address Capacitance | Coo | ——=—SS—~—~—S 
input Capacitance |G | —~S=~=<CS~Ss—‘— 
["i70 Capacitance | Cw | —SSsS—~CSY = 


@AC Electrical Characteristics 
O Read Cycle (Vpp=5V+10%, Vss=0V, Ta=0 to 70°C) 


Read cycle time 
Address access time 
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OWrite Cycle 


Address hold time | twn 


x] Test Conditions 
1. Input pulse level: Vss to 3.0V 
2. t=t=5ns 
3. Input and output timing reference levels: 1.5V 
4. Output load C_=30pF 








Load 1 +5V 


4802 
Dout 
2552 30pF * 


* Including scope and jig. 


@Timing Chart 
O Read Cycle 


ADDRESS 


OWrite Cycle (2) (WE Control) 


ADDRESS 


cs \AAAAA 


tas 


bi “ANS! 


twuz 
WACEEREERREEET 
LT MM Me a a a a a a a, 


¢ 






Conditions [Min | Max | Min |Max| Min | Max Unit 
ee 45 | ee 80) 








(Vpp =5V£10%, Vss=0V, Ta=0 to 70°C) 


*2 Test Conditions 
1. Input pulse level: Vss to 3.0V 
2. t=t=5ns 
3. Input timing reference levels: 1.5V 
4. Output timing reference levels: +200mvV (the level displaced from 
stable output voltage level) 
5 . Output load C, =5pF 


Load 2 ON 


4802 


Dout 


* Including scope and jig. 


OWrite Cycle (1) (CS Control) 





Note : During read cycle time, WE should be “H” level. 
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MIFUNCTIONS | 
@Truth Table 


a a aie Rig_[ BATA [Woe [oe 
Loe Sean 






a a ee 
A 


*: Ui] H” or “ Bg 


@Read Mode 

The Data appear when the address is setted while holding CS=“L”, and WE=“H’. 
@Write Mode 

There are following 3 ways of writing data into memory. 

(1) Hold WE=“L”, set sddress and give “L” pulse to CS. 

(2) Hold CS= ““L”, set address and give. A pulse to WE. 

(3) After setting addresses, give “L” pulse to both CS and WE. 


In above any case, data on the DATA 1/O terminals are latched up into the SRM21256N when CS or WE is 


in positive-going. Since DATAI/Oterminals are high impedance when CS=“H’, the contention on the data 
bus can be avoided. Oo 


@Standby Mode - 


When GS is “H” the SRM21256N is in the stand-by mode. In this case, Data I/O terminals are in Hi-Z, so that 
all inputs of addresses, WE and data can be any “H” or “L”. 
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MEPACKAGE DIMENSIONS 
24-pin DIP 


1.250Max 
(31.751Max) 





x—<— 
2 i 
o= 
OV 
QC 
of 
ee 
SF 
on 
oN 


*~, 0.100 #0010 
Congr) (2.548025) = 


0.020Min 
(0.51Min) 


unit > inch 
mm 
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MICHARACTERISTICS CURVES 


Under measurment 
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PFO51-05 


SMM2364C 





CMOS 64K-BIT MASK ROM 


@Low Supply Current 
@Access Time 350ns/450ns 
@8,192 Words X8 Bits Asynchronous 





Mi DESCRIPTION 
The SMM2364C is an 8,192 words X 8 bits asynchronous, static, mask programmable ROM on a monolithic 
CMOS chip and is characterized by fast access time and very low power dissipation. The nature “static” 
of the memory eliminates the need of an external clock. Both the input and output are TTL compatible. 
The 3-state output and mask programmable chip enable provide easy system design and easy ex- 
pansion of the memory capacity. These features make the SMM2364C usable for wide-ranged applications, 
especially as a memory for low power dissipation devices using microprocessors. 


Mi FEATURES 
@Access 01 enn 350/450ns 
@Low supply e104 42) 0 | Se standby : 0.1 uA (Typ) 


Operation: 15mA/12mA (Typ) 


@Completely static 

@Single power supply sorceress tees eeee eres 5V +10% 
@TTL compatible inputs and outputs 

@3-state output with wired-OR capability 

































e Package eR Te Te ee ee ORS Te ee 24-pin DIP (plastic) 
HM BLOCK DIAGRAM i PIN CONFIGURATION 
io 00 01 02 03 04 05 06 07 
O—-O—-O-—-O0--—-D—_O—-O0-—-2D 
b Enatl : i 
= 
8 = 
| 2 oD 
ae 5 3 32 D 
ce MG & Y Select (?) 
eae > 
coF 
eels 3 IIPIN DESCRIPTION 
A7 al ss] 8 ROM Array 
A8 om < a g192x 8 AO to Ai2 Address Inputs 
~< ——— 
Ag a CE/CE Chip Enable 
ao . O0 toO7 ~Data Outputs 
All O 
Al2 ae Power Supply (+5V) 
| Power Supply (_ OV) 
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-MABSOULTE MAXIMUM RATINGS __ _ Fe ~-(Wss=0V) 






















| Supply voltage —0.3 to 7.0 
Input voltage —0.3 to Voo+0.3 


Vop 
Vi 

Vo. | —0.3 to Voo+0.3 
lo | 









Power dissipation 1.0 












DC output current 










| Operating temperature Topr 


Storage temperature Tstg 


—-65 to 150 
—10 to 70 












| Tso 260°C, 10 s (at lead) 
Mi ELECTRICAL CHARACTERISTICS 
@DC Characteristics (Voo= +5V+10%, Vss=0V, Ta=— 10 to + 70°C) 






2.2 == Voo+0.3 V 
—0.3 ae 0.8 V 


Input leakage current 0SViSVpp i —1.0 q oe 1.0 | uA 


CE=Vss+0.2 
| Standby supply current lops or =Vpp—-0.2 ae ae 40 uA 


Operating supply current IpDo with output open 40*/30 mA 


0SVoSVpp 










Parameter 












High level input voltage 








Low level input voltage 








Vit 
fs 






































Output leakage current ILo 










High level output voltage lox=—1.0mA 


VoH ‘ 








*at access time 350ns 
@AC Characteristics (Vop= +5V+10%, Vss=0V, Ta=— 10 to + 70°C) 


Address access time C.=1TTL+ 100pF oe 
Output floating | -— | -— | 150 
1 ie ese 


Von=2.2V, Vor=0.8V 
@Timing Chart 


tr=tf=10ns 
4 


Hh oN XS 
CL va DATA aly Va Xe > 

























OUTPUT 


tace 
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i FUNCTIONS 
@Truth Table 


A0 to Al2 00 to O7 MODE 
X Hi-Z Standby 











Stable Output data Read 





(X :H or L) 


@Read mode 
Data can be read by simply setting an address-with CE held at “H” or CE at "L”. 

@Stanby mode 
Setting CE at “L” or CE at “H” initiates the standby mode. In this mode, the output impedance 
goes high and all address inputs are disabled. Within the chip, no circuit allows current folw and 
only the leakage current exists. 

@Specifying CE/CE 
CE/CE is mask programmable and may be selected for either active level. When ordering, specify 
the active level of CE/CE. 





[NOTE] RECOMMENDATIONS 

1. The SMM2364C is a mask programmable ROM on a CMOS chip. In the dataread mode, transient current will 
frow in the chip at the time of transistor transition. For protection of such transients, it is recommended to 
connect a high-frequency capacitor and an electrolytic capacitor between the power supplies Vop and Vss. 

2. The input and output of the SMM2364C are TTL compatible. It is recommended that, when the chip is connected 


to TTL, pull-up resistors be connected to the CE/CE and address input terminal. 


Mi PACKAGE DIMENSIONS 


co 








C24 24-pin DIP 


1.260Max 
(32,.0Max) 
0604 


1.244! 
+ 


31.6:0! 








0.059 










+0001 
A 0.010 - 90004 
(0.257001! 
0.608 ~ 0.655 
(15.44 ~ 16.64) 


unit : inch 
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MECHARACTERISTICS CURVES 














0.8(V) 








Voo= 4.5 V 





0.4 


= 
= 
| A 
ram 
ey 
02 





ipeeceee 
ea 
eal 
ss 
Z| 
Va 





°o 





Voo=5V 





An. 






—— 450ns 
1 TTL +100 pF 


C.= 


Vop 


Vi- 











PRC aon! Sr OPTS REM Tec RRR TE one! ODER EER ETRE 
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PF063-04 


_ SMM2365C _ 


CMOS 64K-BIT MASK ROM 


@Low Supply Current 
@Access Time 350ns/450ns 
@8,192 Words X8 Bits Asynchronous 


li DESCRIPTION 
The SMM2365C is an 8,192 words x 8 bits asynchronous, static, mask programmable ROM on a monolithic 
CMOS chip and is characterized by fast access time and very low power dissipation. The nature “static” 
of the memory eliminates the need of an external clock. Both the input and output are TTL compatible. The 
3-state output and mask programmable chip select allow for easy system design and easy expansion of the 
memory capacity. These features make the SMM2365C usable for a widerange of applications, especially 


as a memory for low power dissipation devices using microprocessors. 


@ FEATURES 
@ ACCESS timers s-srrrrre creer te eee eeee ee eeeeeees 350 /450ns 
@ Low supply current a angseie's tb Jaleuave era ele @ialesene's elerassreseteleaseiereNe standby: 0.1 uA Typ 


operation: 15mA/12mA 


@ Completely static 

@ Single power supply bSla elena Wid a 5:6 lee 8 bie'oaa Siebate sin Bes. 8 aele 5 V+10% 

@ TTL compatible inputs and outputs 

@ 3-state output with wired-OR capability 

@ Package s:ssrrrrrreteer eet eee eee e te ee eter teeeeeens 28-pin DIP (plastic) 


Mi BLOCK DIAGRAM i PIN CONFIGURATION 


Vop 
cs1/CS1 
CS2/CS2 
AB 

AQ 


OE 


OS9EZWIANS 


. CE 
Y Select 07 
06 
05 
04 
03 


” 
he 
© 
— 
~ 
> 
ia] 
n 
n 
® 
— 
A] 
no] 
<< 


HOM ete Address Input 
oe 8 Output Enable 
Chip Enable 
CS1/CS1,CS2/CS2_ _— Chip Select 
OO to O07 Data Output 
Vop Power Supply (+ 5V) 
Vss Power Supply( OV) 
NC No Connection 


X Decoder 
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2 a ee mtn nines tt 


"> ABSOLUTE MAXIMUM RATINGS 





Input voltage Vio UA : —0.3 to Voo+0.3 V 
soteng teats ard tire | Toot 260°C, 10s (ot lead) 






































(MELECTRICAL CHARACTERISTICS 


@DC Characteristics (Voo=+ 5V£10%, Vss= OV, Ta=—10 to +70°C) 






Typ 








Voo+0.3 


High level input voltage Vin Pee 
Low level input voltage Vit a 





Input leakage current 





40*/3 








15*/12 


with output open 


22 | 

0.8 

= Lets 
ee 
_ tooo fw toed 
ko | 0sVosvoo | 1.0 
Von . rs 
| vo oma | 
sa = 


2] fel lelelF 
™~ Oo 

R 

> 





ILo 
Voi 
Input capacitance Ci 
* at access time 350 ns 3: 
@AC Characteristics | (Vop= 5V+10%, Vss=0V, Ta=—10 to + 70°C) 


C.=1 TTL+100 pF 
Vin=2.2V, Vi=0.8V 
Von=2.2V, Vor=0.8V > 
tr=tf=10ns 





@Timing Chart 


ADDRESS 
CS1/CSi, CS2/CS2 


OUTPUT 
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i FUNCTIONS 
@Truth Table 


CS1/CS1, CS2/CS2, AD to Al2 OE 00 to 07 





























X Hi-Z Standby 
ene — | 
Stable Hi-Z Output disable 
Stable : ‘Output data Read 
X: “H” or “L” 
@Read mode 


Data can be read by simply setting an address with CE held at “L”, OE at “L”, CS1/CS1, CS2/ 
CS2 at each active level. 

@Standby mode 
Setting CE at "H” initiates the standby mode. In this mode, the output impedance goes high and 
all chip select and address inputs are disabled. Within the chip, no circuit allows current flow and 
only the leakage current exists. - | 

@Output disable 
When OE is set at “H”, the output impedance goes high. 

@Specifying CS1/CS1, CS2/CS2 
CS1/CS1, CS2/CS2 is mask programmable and may be selected for either active level. When 
ordering, specify the active level of CS1/CS1, CS2/CS2. 


[NOTE] RECOMMENDATIONS 

1. The SMM2365C is a mask programmable ROM on a CMOS chip.In the data read mode,transient current will 
flow in the chip at the time of transistor transition. For protection of such transients, it is: recommended 
to connect a high-frequency capacitor and an electrolytic capacitor between the power supplies Vpp and Vss. 

2. The input and output of the SMM2365C are TTL compatible. It is recommended that, when the chip is con- 
nected to TTL, pull-up resistors be connected to the CE, OE, chip select and address input terminal. 


@ PACKAGE DIMENSIONS 


1.472Max 28-pin DIP 
(37.4Max 

1.445 40.006 

(36.7 £01) 


0.600 
(15.24) 


0.600 ~ 0.655 
(15.24 ~ 16.64) 
0.100+0010 0,018+0.004 
(2.544025) (0,46 40.1) 


0.130 +0.002 
(3.3 £0.05) 
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Mi CHARACTERISTICS CURVES 





t=1TTL+100 pF 
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PF306-02 


SMM6365C 


CMOS 64K-BIT MASK ROM 


@Low Power Dissipation 
@Access Time 250ns 
@8,192 Words X8 Bits Asynchronous 





Mi DESCRIPTION 


The SMM6365C is an 8,192 words x 8 bits asynchronous CMOS mask programmable ROM. This device 
operates on a single power supply, its input and output levels are TTL compatible and the outputs are 
3-state types. The device does not require clock circuit; it has a detection circuit which detects the differ- 
ence of address, CS1/CS1, CS2/CS2 and CE input. With the detected signal, the timing signal is gen- 
erated (internal synchronous type). With such a significant performance, power dissipation is low, process- 
ing speed is high and it can be used for various applications. 


M@ FEATURES 
@ ACCESS BHM oes ceccecesessececseesesescscsssesessssesesesseesasens 250ns 
@ Low Supply CUFeNt 0.0.0... cece ceeeeeeeeeeaeeeeeneneees Standby: 0.1 wA (Typ) 


Operation: 16 mA (Typ) 
@ Internal synchronous type 
@ Single power SUPPIY............cccccccccccceeeeeeeeeeeeeeeeees 5V + 10% 
@ TTL compatible inputs and outputs 
@ 3-state output with wired — OR Capability 
© PACKGGG estat ta cetedeeeereeeces: catalina ones 28-pin DIP (plastic) 


@ BLOCK DIAGRAM M@ PIN CONFIGURATION. 



















Voo 


cs1/CST ms . 01 02 03 oe . ps ya 
O—-O—0 
Al2 q2 cs1/Csi 
A7 CS2/CS2 
G lour = Chip Select es 
[Output Enable Output Buffer 
Timing Generator Data Latch 


A9 
Y Select 













m A 





OE 





OSIESWWS 


CE 
07 
06 
05 
04 
03 












Address Buffer 






M@ PIN DESCRIPTION 


AO to A12 Address Input 
CE Chip Enable 
CS1/CS1,CS2/CS2 Chip Select 
OE 






Memory Cell Array 
256 X32x8 


X Decoder 


Output Enable 
00 to O7 Data Output 
Vpp Power Supply (+5V) 
Vss Power Supply (OV) 
NC No connection 
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ll ABSOLUTE MAXIMUM RATINGS 


(Vss=OV) ~ 


“051076 
<a oa ooo eee wi ae 
[0S tovensos—SSSCSC=C~*~‘srSC‘C*d 

Ww] 










ee ieee eeae 

Co t0 
[Storage wemperaure +f tw | ~S*~=<“~*~“‘“~*~ OSH TGCSC*“‘CN#CN#C#*™SCOC«C*@d 
[ Sokaring tmperatuw andiine | Tm | 260,105 utea_——SSCdYCOC 


V 
[Power dissiation Sd Ww 
‘*C 
‘C 





@ ELECTRICAL CHARACTERISTICS 7 
@ DC Characteristics a (Von = 5V + 10%, Vss=OV, Ta =-10 to + 70°C) 


[Max 
2.0 
30 
10 — 
















win | 
[Fighioveinputvorage [vw [—SSSSSSC*d Cn 
[Lowievelinputvotage + vad] SSSCSCS~S~S~C 
inputeskagecurent | tu | oavaiveo | -20 | — | 20 | oa 
[Standby supply curent | ees | E=Voo-09 | — 
[Operating supply event | ton0 | _withoutputopen [|__| 
[Ouputlekage current =| ke ~~ sVosVon +100 
3 a 
ed 
ay 


B 


fo Vv 

[| - v 
f= uA 
Lots | 

| te | 30 [ m | 
| = [| wo | wv | 
a v 
ae v 
= pF 

| | 


@ AC Characteristics ; (Von = 5V + 10%, Vss=OV, Ta=-10 to +70°C) 


Output floating Vot = 1.5V 
Output hold time tr=tf=10ns 


@ Timing Chart 





ADDRESS, CS1/CS1, CS2/CS2 


OUT PUT 
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@ FUNCTIONS 
@ Truth Table 


C$1/CS1,CS2/CS2,A0 to A12 00 to 07 | MODE — 


a = 
ea = HS 


@ Read iodie ets 
Data can be read by simply setting an address with CE held at ‘‘L'’, OE held at “L’’ and CS1/CST, 


CS2/CS2 held at active level. At the time of power-on, the initial state cannot be determined because 
of the operation of internal clock circuit. If the power is on in the mode of holding CE =“L” and 
a certain address is fixed, the data related to the address may not appear. Data should be read 
after the supply voltage becomes stable, and CE is set at ‘ ‘H” or the address input is changed in the 
mode of CE =“L”. 













@ Standby mode 
Setting CE at “H” initiates the standby mode. In this mode, the output impedance goes high and all ad- 
dress input is disabled. Within the chip, no circuit allows current flow and only the leakage current ex- 
ists. 


@ Out put disable 
When OE is set at “H”, the output impedance goes high. 


® Specifying cs1/CS1, CS2/CS2 
CS1/CS1, CS2/CS2 is mask programmable and may be selected for either active level. When 


ordering, specify the active level of CS1/CS1, CS2/CS2. 


[NOTE] RECOMMENDATIONS 

1. The SMM6365C is a mask programmable ROM on a CMOS chip. In the data read mode, transient current will 
flow in the chip at the time of transistor switching transition. 
For protection of such transients, it is recommended to connect a high-frequency capacitor and an electrolytic 
capacitor between the power supplies Vpp and Vss. 

2. The input and output of the SMM6365C are TTL compatible. It is recommended that, when the chip i is connected to 
TTL, pull-up resistors be connected to the CE, CS1/CST, CS2/ES2, OE and address input terminal. 


M@ PACKAGE DIMENSIONS 

















1.672Mox 28-pin DIP 
(37.4Max) . 
1.445 £0004 
(36.7 +01) 








0.100 £0.010 0,018 *0.004 
(2.542025) (0.4629!) 





a eae 
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Mi CHARACTERISTICS CURVES 


ENROL. 
" HHH CBRL 








1TTL+ 100pF 


1TTL + 100pF 


C= 


u 
[-5 
2 
oO 
-_ 
a 
Oo 
- 
w 
= 


C.= 
Ta 


TTL + 100pF 
5V 


C.=1 
Voo = 


=1TTL+ 100pF 
25°C 


Ct 
Ta= 


Ci.=1TTL+ 100pF 


es 
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PF138-03 


a oNIMG 


@Low Supply Current 
@Access Time 250ns 
@16,384 Words <8 Bits Asynchronous 


i DESCRIPTION | 
The SMM6312C is a 16,384 words X 8 bits asynchronous CMOS mask programmable ROM. This device 


operates on a single power supply, its input and output levels are TTL compatible and the outputs are 3 state 
types. This device does not require clock circuit ; it has a detection circuit which detects the difference of 
address, CS1/CS1, CS2/CS2 and CE input. With the detected signal, the timing signal is generated (internal 
synchronous type). With such a significant performance, power dissipation is low, processing speed is high 
and it can be used for various applications. 


@ FEATURES 
@ ACCESS tiIMe vrrrr terete tet ete tet eee e teens 250ns 
@ Low supply ett 1 (=) 8) eee standby -O.1uA (Typ) 
operation : 16mA (Typ) 
@ Single power supply scecrrcceeeereseeeeeee 5V+10% 


@ Internal synchronous type 

@ TTL compatible inputs and outputs 

@ 3-state output with wired-OR capability 

@ Package se teneeeeeeeenees eee eneeeeeensceseeeasenseeenee 28-pin DIP (plastic) 


@ BLOCK DIAGRAM i PIN CONFIGURATION 


00 O1 02 03 04 05 06 07 
LETTE 


CE Chip Enable 
CS1/CS10 Chip Select Buffer Output Buffers Latch 
CS2/CS2 ta Timing Generator 

8 
AO 
Al 
Y Select 
A2 
A3 


oe) 
= 
= 
oO 
W 
—_ 
NO 
i?) 


A4 
A5 





@ PIN DESCRIPTION 


Memory Cell Array 


A 
51232X8 AO to Al3 ddress Input 


CE Chip Enable 
CS1/CS1, CS2/CS2 Chip Select 


00 to O07 Data Output 

Vop Power Supply (+5V) 
Vss Power Supply (OV) 
NC No connection 


Address Buffers 
a 
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ocean nee on te EE ee eter ne 


_- MLABSOLUTE MAXIMUM RATINGS 


in 
‘| High level input voltage Vin 2.2 
Vit | 








~(Vsg=0V) 
ie? Parameter Symbol Ratings 


Supply voltage Vop —0.5 to 7.0 





=0.5 to Voo+0.3 
“0.5 to Voo¥0.3 


Soldering temperature and time 








MI ELECTRICAL CHARACTERISTICS | | 
@ DC Characteristics (Vop= +5V+10%, Vss=0V, Ta=—10 to +70°C) 


Symbol 


—cenditons [Min] 

























Input leakage current : : 
loos CE=Voo—0.2V a 0.1° 40 uA 
Operating supply current loo with output open = 16 | 30 | mA 
High level output voltage Vou loo=—1.0mA 2.4 Po PY 
ia=3.2mA 


®@ AC Characteristics (Vpp= +5V+10%, Vss=O0V, Ta=—10 to +70°C) 


Condor 
Read cycle time C.=1TTL+ 100pF 
Address access time w=2.2V 






























































= ; } Vi=0.8V 
Vor=1.5V 
Output floating Voz 1.5V 
Output hold time | tr=tf=10ns 











@ Timing Chart 





=~ HN 
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@ FUNCTIONS 
@ Truth Table 





CS1/CS1, CS2/CS2, AD to A13 00 to O7 
X | Hi-Z Standby 








Stable Output data Read 





@ Read mode | . 
Data can be read by simply setting an address with CE held at “L”, CS1/CS1, CS2/CS2 at each active level. 
At the time of power-on the initial state cannot be determined because of the operation of the internal clock 
circuit. If the power is on in the mode of holding CE "L” and a certain address is fixed, the data related 
to the address may not appear. Data should be read after the supply voltage becomes stable, and 

CE is set at “H” or the address input is changed in the mode of CE “L’. 


@ Standby mode 
Setting CE at “H” initiates the standby mode. In this mode, the output impedance goes high and all address 
input is disabled. 


@ Specifying CS1/CS1, CS2/CS2 | 
CS1/CS1, CS2/CS2 is mask programmable and may be selected for either active level. When ordering, 
specify the active level. 


[NOTE] RECOMMENDATIONS 
1. The SMM6312C is a mask programmable ROM on a CMOS chip. In the data read mode, transient current will flow in the chip 
at the time of transistor transition. For protection of such transients, it is recommended to connect a high-frequency 


capacitor and an electrolytic capacitor between the power supplies Vpp and Vss. 
2. The input and output of SMM6312C are TTL compatible. It is recommended that, when the chip is connected to TTL, 
pull up resistors be connected to the CE, CS1/CS1, CS2/CS2 and address input terminal. 


Hi PACKAGE DIMENSIONS 














C28 28-pin DIP 


1.472Max 
(37.4Max) 
1.445 +0004 

(36.7 101) 









0.600 
(15.24) 










0.600 0.655 
(15.24 16.64) 





0.100+0010 0,018 +0004 
(2.544025) (0.46201) 


0.130 20002 
(3,3 = 905) 





unit : inch 


| (mm) 
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@i CHARACTERISTICS CURVES 





CL =1TTL + 100pF 
































YI 
i 


N 
NAT AT 
SWI RTT ML 
et UIT ASNT 


Cu = 1TTL + 100pF 


taco—Vopo 


ST TT 
zg If 
¢ 
STMT TL 
<¢e¢@2 e 5 5 
es ee = 3 


Eee aa 
aes 
ae 
baled 





CL=1TTL + 100pF 


tace—Vop 








PF139-03 


SMM6313C 





CMOS 128K-BIT MASK ROM 


@Low Supply Current 
@Access Time 250ns 
@16,384 Words X8 Bits Asynchronous 


li DESCRIPTION 
The SMM6313C is a 16,384 words X< 8 bits asynchronous CMOS mask programmable ROM. This device 


operates on a single power supply, its input and output levels are TTL compatible and the outputs are 3 state 
types. This device does not require clock circuit ; it has a detection circuit which detects the difference of 
address, CS/CS and CE input. With the detected signal, the timing signal is generated (internal synchronous 
type). With such a significant performance, power dissipation is low, processing speed is high and it can be 
used for various applications. 


Mi FEATURES 
@ ACCESS time srr crete 250ns 
@ Low supply current ---:---- errr reeset eee standby : 0.1uA (Typ) 
operation : 16mA (Typ) 
@ Single power supply -ce-eereeetrer eee 5V +10% 


@ Internal synchronous type 

@ TTL compatible inputs and outputs 

@ 3-state output with wired-OR capability 

@ Package geataild ayaa be Wasa bicea a ete re eis oie Sialt ale S sl a elbleiia se aaelaaes 28-pin DIP (plastic) 


MEBLOCK DIAGRAM li PIN CONFIGURATION 


Chip Enable 
Chip Select Buffer 
Timing Generator 


JETEIWINS 


roe 


Memory Cell Array 
512X32xX8 


Address input 

Chip Enable 

Chip Select 

Output Enable 
00 to 07 Data Output 
Vpp Power Supply (+5V) 
Vss Power Supply (OV) 
NC No connection 


” 

b oe 

® 

2 

em 

=] 

faa) 

” 

ry . 

5 S 

4°) ° 

” 
a 
x< 
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‘MIABSOLUTE MAXIMUM RATINGS (gg =0V) 


























Input voltage | A : —0.5 to Voo+0.3 


DC output current 
Operating temperature | 















—10 to 70 
Storage temperature —65 to 150 





Soldering temperature and time 


Mi ELECTRICAL CHARACTERISTICS | | 
@ DC Characteristics | ——— (Vpp = +5V+10%, Vss=0V, Ta=—10 to +70°C) 


Symbol 
High level input voltage 
Low level input voltage 
















Input leakage current 


CE=Voo 0.2V 
loo with output open 
ho 0S Vo=Voo 

Vo Tou= = 1.0mA 
Vou l= 3.2mA 
Ci f= 1MHz 
Co f= 1MHz 


@ AC Characteristics 


Read cycle time 


























































Conditions 










Output floating Bee Va=l.5V 
Output hold time 


@ Timing Chart 


| C. = 1TTL+ 100pF 
Address access time Vin=2.2V 
Vi=0.8V 
Vou=1.5 V 


— «- tr=tf=10ns 





OUTPUT 
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@ FUNCTIONS 
@Truth Table 


CSESADiOAS | OF | -OdwoT—=«d~SC“‘éOOE™COC#C*‘#*’ 
i x 


Stable Output disable 
Output data Read 
@ Read mode 


Stable 
Data can be read by simply setting an address with CE held at “L”, OE at “L”, CS/CS at each active level. 
At the time of power-on the initial state cannot be determined because of the operation of the internal clock 
circuit. If the power is on in the mode of holding CE “L” and a certain address is fixed, the data related 
to the address may.not appear. Data should be read after the supply voltage becomes stable, and 
CE is set at "H” or the address input is changed in the mode of CE "“L”. 
































X: “H” or “L" 


@ Standby mode 
Setting CE at “H” initiates the standby mode. In this mode, the output impedance goes high and all address 
input is disabled. 


@ Output disable 
When OE is set at “H”, the output impedance goes high. 


@ Specifying CS/CS 


CS/CS is mask programmable and may be selected for either active level. When ordering, specify the active 
level. 


[NOTE] RECOMMENDATIONS 
1. The SMM6313C is a mask programmable ROM on a CMOS chip. In the data read mode, transient current will flow in the chip 
at the time of transistor transition. For protection of such transients, it is reommended to connect a high-frequency capacitor 


and an electrolytic capacitor between the power supplies Vop and Vss. 
2. The input and output of SMM6313C are TTL compatible. It is recommended that, when the chip is connected to TTL, 


pull up resistors be connected to the CE, CS/CS and address input terminal. 


Hi PACKAGE DIMENSIONS 


28-pin DIP 


1.472Max 
(37.4Max) 
1.445 +0.004 


(36.7 +01) 


0.600 
(15.24) 


0.600 ~ 0.655 
(15.24 ~ 16.64) 





0.100000 6.018#0008 & S. 
(2.542025) (0.46201) BO 
ao 


unit : inch 
mm) 
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Mi CHARACTERISTICS CURVES 


Ta=25°C 

































































a ee ae 
Paes a 
a ee ae a 
Pane 



































tacc—Ta 


CL = 1TTL + 100pF 
Voo = 5.0V 





















































! 
CL =1TTL + 100eF 
+ —t —s- 
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PF106-05 


SMM6325C 





CMOS 256K-BIT MASK ROM 


@ Low Supply Current 
@ Access Time 250 ns 
® 32,768 Words <8 Bits Asynchronous 





@ DESCRIPTION 


The SMM6325C is a 32,768 words x 8 bits asynchronous CMOS mask programmable ROM. This device oper- 
ates on a single power supply, its input and output levels are TTL compatible and the outputs are 3-state types. 
The device does not require clock circuit; it has a detection circuit which detects the difference of address, 
CS/CS and CE input. With the detected signal, the timing signal is generated (internal synchronous type). With 
such a significant performance, supply current is low, processing speed is high and it can be used for various 


applications. 
m@ FEATURES 
@ ACCESS TMG iret ented einen 250 ns 
@ Low supply current 20.0.0... cc cccecceeeeecccecaseeeceenenenes Standby :0.1uA (Typ) 


Operation: 16mA (Typ) 
@ Internal synchronous type 


@ Single power SUPDIY............cc cece ceeeeeecceccceeeeseeneuaaeaeaes 5V + 10% 

@ TTL compatible inputs and outputs 

@ 3-state output with wired — OR capability 

© PaCkaGe eiisocce cite eee Seale ea .. 28-pin DIP (plastic) 


m@ BLOCK DIAGRAM @ PIN CONFIGURATION | 


0001020304 0506 07 





















” 
<= 
= 
o 
A) 
NO 
on 
QO 
C) 
yi 
= 
©) 
} 
cc 
T_ | & m PIN DESCRIPTION 
O a 
fT Ut lg 
G & Memory Cell Array 
ae 5 10 <BAx 8 AO to A14 Address Input 
< CE Chip Enable 
cs/CS Chip Select 
00 to O7 Data Output 
Vop Power Supply (+5V) 
Vss Power Supply (OV) 








No connection 
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pon sy = 








ll ABSOLUTE MAXIMUM RATINGS Lee, a a oe . oe (Vss=OV) : 










aks _Ratings 


Eee 











Operating temperature Topr -10 to 70 
| Soldering temperature and time ‘Tsol 260°C, 10s (at lead) Po | 


@ ELECTRICAL CHRACTERISTICS | . 
@ DC Characteristics (Vov =5V + 10%, Vss=OV, Ta=-10 to 70°C) 





Operating supply current IDDO with output open 


0 < Vo < Voo 





Output leakage current 


LO 


@ AC Characteristics (Vop =5V + 10%, Vss=OV, Ta=-10 to +70°C) 


uc ne 


@ Timing Chart 








CS/CS 
ADDRESS 


OUTPUT 
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@ FUNCTIONS 
@ Truth Table 


| CEC on AO to A14 00 to 07 MODE 
a 









@ Read mode 
Data can be read by simply setting an address and CS/CS with CE held at “L”. At the time of power-on, 
the initial state cannot be determined because of the operation of the internal clock circuit. If the power 
is onin the mode of CE ="L” anda certain address is fixed, the data related to the address may not 
appear. Data should be read after the e_supply voltage becomes stable, and CE is set at “H” or the ad- 
dress input is changed in the mode of CE =“L". 


@ Standby mode 
Setting CE at “H” initiates the standby mode. In this mode, the output impedance goes high and all ad- 
dress input is disabled. Within the chip, no circuit allows current flow. 


e Specifying CSs/cS 
CS/CS is mask programmable and may be selected for either active level. 
When ordering, specify the active level CS/CS. 


[NOTE] RECOMMENDATIONS 

1. The SMM6325C is a mask programmable ROM on a CMOS chip. In the data read mode, transient current will flow 
in the chip at the time of transistor transition. 
For protection of such transients, it is recommended to connect a high-frequency capacitor and on electrolytic capaci- 
tor between the power supplies VDD and Vss. 


2. The input and output of the SMM6325C are TTL compatible. It is recommended that, when the chip is connected to 
TTL, pull-up resistors be connected to the CE, CS/CS and address input terminal. 


m™ PACKAGE DIMENSIONS | 
ri 28-pin DIP 


1.445 £0.004 
(36.7 +01) 















0.100#0.010 0,018#0004 
(2.542025) (0.46401) 


0.130 +0.002 
(3.3 £0.05) 


unit : inch 
(mm 
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2 reas cen eee peepee 


@ CHARACTERISTICS CURVES 


A-72. 











CL=1TTL+100pF 














See eeee 
Pale lela 
OMe Weal 





VOD=5.0V 


Ne 
ACCEL 
CNC ECT 
CONE 





PF107-04 


‘SMM6326C_ 
CMOS 256K-BIT MASK ROM 


@ Low Supply Current 
@® Access Time 250 ns 
® 32,/68 Words <8 Bits Asynchronous 





Mi DESCRIPTION ; 
The SMM6326C is a 32,768 words x 8 bits asynchronous CMOS mask programmable ROM. This device 
operates on a signal power supply, its input and output levels are TTL compatible and the outputs are 
3-state types. The device does not require clock circuit; it has a detection circuit which detects the differ- 
ence of address and CE input. With the detected signal, the timing signal is generated (internal synchron- 
ous type). With such a significant performance, supply current is low, processing speed is high and it 
can be used for various applications. yh 





M@ FEATURES 
@ ACCESS TIME iieiiiccadirar render tiamelnaniadieen 250ns 
@ Low supply CUrreNnt oo... ceecceseeceeeeeeeeeseneeeeees Standby: 0.1 wA (Typ) 


Operation: 16 mA (Typ) 
@ Internal synchronous type 
@ Single power SUPPLY ..............cccccccececcceeeesceeeeusenenes 5V + 10% 
@ TTL compatible inputs and outputs 
@ 3-state output with wired — OR Capability 
@ PACK ae sii socrctiseiicelaaadatceeu iss erga vaiokiates 28-pin DIP (plastic) 


@ BLOCK DIAGRAM 7 
m@ PIN CONFIGURATION 


0001020304 0506 07 


CE Buffer, 
_ Timing Generator 


22) 
= 
= 
fo?) 
a 
mM 
> 
?) 


Memory Cell Array 


512x64x8 Address Input 


Chip Enable 

Output Enable 

Data Output 

Power Supply (+5V) 
Power Supply (OV) 
No connection 


oD 

£ 

=I 

a) 

o . 

g 3 

3 Oo 

oO i) 

<q ® 
a) 
x< 
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Symbol 





a ABSOLUTE MAXIMUM RATINGS | a Mg: gg ov) 









‘Supply voltage ar -0.5 to 7.0 
Input voltage a -—0.5 to Vpd + 0.3 
Output ee —0.5 to Vod0 + 0.3 





Onenatings temperature _ —10 to 70 


a esis CHARACTERISTICS 
@® DC Characteristics . : (Vop = 5V + 10%, Yes 0¥. Ta=-10to+ ee 


Symbol ce 
























Operating supply current 
Baku level output voltage 


a a 


r AC Characteristics (Vop = 5V +.10%, Vss=OV, Ta=-10 to +70°C) 


Parameter 


| Read cycle time | tre 
Poe access time | toe 
fOuput foatng | tr 
[owouthos ine | tow 


@ Timing Chart 








10.0 
a 
| 04 | 
a ee ee 
ps 









Ci=ITTL + 100pF 
ViH=2.2V 
Vit =0.8V 
VOH = 1.5V 
Vot=1.5V 

tr= tf =10ns. 

















AO to A14 


QUT PUT 
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M@ FUNCTIONS 
@ Truth Table 


[| Adwaté | Of | odwor + —SMODEC 


X:"H" or “L” 

















@ Read mode =, 
Data can be read by simply setting an address with CE held at “L”. At the time of power-on, the initial 
state cannot be determined because of the operation of the internal clock circuit. If the power is on 
in the mode of holding CE ="L” and a certain address is fixed, the data related to the address may 
not appear. Data should be read after the supply voltage becomes stable, and CE is set at “H” or 
the address input is changed in the mode of CE="L”. 


@ Standby mode 
Setting CE at “H” initiates the standby mode. In this mode, the output impedance goes high and all ad- 
dress input is disabled. Within the chip, no circuit allows current flow and only the leakage current ex- 
ists. 


@ Out put disable 
When OE is set at “H”, the output impedance goes high. 


[NOTE] RECOMMENDATIONS 

1. The SMM6326C is a mask programmable ROM on a CMOS chip. In the data read mode, transient current will flow in 
the chip at the time of transistor transition. 
For protection of such transients, it is recommended to connect a high-frequency capacitor and on electrolyticcapaci- 
tor between the power supplies VDD and Vss. 

2. The input and output of the SMM6326C are TTL compatible. It is recommended that, when the chip is connected to 
TTL, pull-up resistors be connected to the CE, OE and address input terminal. 


Mi PACKAGE DIMENSIONS 













1.472Max 28-pin DIP 
(37.4Max 
1.445 #0004 
(36.701) 




















0.528 0.004 
(13.4+0.1) 





0.001 
aaa 0.010 0.0004 


CD (gos coi) 
0.600 ~ 0.655 
(15.24 ~ 16.64) 





0.100 £0.010 0,018+0.004 % 
(2.544025) (0.46401) mG 


° 






unit : inch 
(mm) 
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Wi CHARACTERISTICS CURVES 





CL=1TTL+100pF 
1TTL+100pF 





PTT Ti Ed 
jp Tt Ti > tT 
a a eco © 
ST hy EE 3 
LN TP at Ta 

SNOT $ 
RE | 
PR a a 
PT Nt 
EEA) SEE le 


5 (Vv) 





VOD=5.0V 
VDD=5.0V 








1TTL+100pF 





CL 








toe—Ta 
= 


ENT 
a a 
20221) Et] ||| 








1TTL+100pF 

VobD=5.0V 

1TTL+100pF 
Ta 








CL= 
tace—Vbp 
cL= 


pete Dapensncaeentn Glens sehen sth aan pinennat eon 
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KFO56 





PF280-01 
SMM43100C 
S CMOS 1M-BIT MASK ROM 
a“ @Low supply current 
Ow “em @Access time 100ns 
SS ye @131,072words X 8bits asynchronous 





MIDESCRIPTION | 
The SMM43100C is a 131,072 words X 8 bits mask programmable asynchronous CMOS read-only memory (ROM) 
and operates on a single power source. Both the input and output ports are TTL compatible with 3-state 


output. This memory requires no external clock, since it has perfect static operation. 


MFEATURES 
@Access time Commerce ser cnr ars ccsereccecescecccesevecs 100ns 
@Low supply current So Sie EO BGS Wb 6 Siete 0 isi8.6'S Seas ee a eee Standby : O.1uA (Typ) 


Operation : 30mA (Typ) 
@Asynchronous type 
@Single power supply -v-vveeeeeeere eee 5V+10% 
@TTL-compatible input and output 
@3-state output with wired-OR capability 
Cee) ¢-e |> 28-pin DIP (plastic) 


EIBLOCK DIAGRAM EIPIN CONFIGURATION 


00 O01 O02 03 04 05 06 07 


JOOTEVWINS 





MIPIN DESCRIPTION 


Memory cell array 


& 
5 
A 

” 
g 
5s 
<= 


1,024 x 128x8 AO to Al6 Address input 


CE Chip enable 
00 to 07 Data output 


Power supply(+ 5V) 





Power supply(OV) 
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_-» [ABSOLUTE MAXIMUM RATINGS 



































- Parameter — | Symbol | Ratings — | Unit 
ieee oe “sto. 
v =0.810 Voo#0.3 
[Power dsipatn | Ps 0 ‘ 
output eurent |p f 
(Ce er =10 to 70 
=68 0 18 








Soldering temperature and time 


MIELECTRICAL CHARACTERISTICS 
@DC Electrical Characteristics 


Vi 

Standby supply curent | loos 

i 
OH . 
OL , 
! 
0 


260°C, 10s (at lead) 












































V 
| 


Output terminal capacitance f=1MHz fF o— | = | 


* Typical values are measured at Vop=5V and Ta = 25°C 


@AC Electrical Characteristics (Von =5V +10%, Ta = —10°to 70°C) 


eatin 
risers val 
te=tt=0ns 


@Timing Chart 





ORead Cycle — 


CE 
ADDRESS = 
(AO to A16) 


Dout 
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HIFUNCTIONS 
_— table 


| ADHOAIG to pa ee | ONtoO7 ss to O7 








a impedance ee _____ 
Static Output data Read 


X:"H" or “L” 


@Reading data 
Data can be read by setting addresses while holding CE="'L’ 





@Standby mode 
When CE is "H’, the memory is in the standby mode. In this mode, the output terminals are in the high 
impedance state and any input of address is prohibited. There will be no current flow except for leakage in the 
chip. 


[Note] Recommendations 
1. Although the SMM43100C is a CMOS mask ROM, transient current will flow at the time of transistors transition in data 


read operation. For protection of such transient current, it is recommended to connect a high-frequency capacitor and an 
electrolytic capacitor between power supply lines Vop and Vss. 

2. Although the input and output ports of the SMM43100C are TTL compatible, when it is connected to TTL ICs, it is advisable 
to connect a pull-up resistor to each of the CE and the address input terminals. 


MIPACKAGE DIMENSIONS 
obi 28-pin DIP 


1,445 + 0.004 
(36.7 +0 1) 


























0.598 ~ 0.654 
(15.2 ~ 16.6) 





unit : inch 
(mm) 
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BECHARACTERISTICS CURVES 


Under measurment 
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1988/1989 CM 
B, MICROCOMPUTERS an ee 
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SMC1112F 





CMOS 4 BIT SINGLE CHIP MICROCOMPUTER 


m@ DESCRIPTION 


® Built-in LCD Driver 
® Single Chip 
@® Low Supply Current 


The SMC1112F is a 4-bit CMOS microcomputer which integrates 2K bytes ROM,128 words RAM, 4 
bits input port, 8 bits output port, and 32 x 4 segments LCD driver, 4 bits Timer, etc. on the chip. 
This provides low power systems for many kinds of applications. 


mw FEATURES 

@ Monolithic ........00. 0 cccceecseecee eens CMOS LSI 

@ 4 bis parallel operation 
@ Low power dissipation .........0.0.. ee Typ 30 vA 
@ Clock frequency.........000. eee 32.768 kHz 
@ Instruction execution time .................. Saale 122 usec 
@ Instruction set 0. ececeeeaeeeeens 54 kinds 
@ Mask programmable ROM................. 1920 x 8 bits 
(Max 2048 x 8 bits) 
@ Internal RAM 00.00... eeees 128 x 4 bits 
@ Input port K input ....00.0 eee eees 4 bits 
(with pull down resistors) 
@ Output port R output... eee ees 8 bits 
Bit manipulate instruction 
@ LCD driving output.......0..00. ee. V-3V, 1/4 duty 


4 common outputs 
32 segment outputs 


@ APPLICATION 


@ Built-in LCD segment memory ............... 32 x 4 bits 
@ Built-in Timer 
@ Subroutine nesting ............c ccc eec eee eeee 4 levels 
(commonly used for interrupt operation) 
@ Interrupt operatin ............ Timer interrupt or K input 
Interrupt can be selected by programs 
@ Built-in oscillator 00.00.0000. Crystal and capacitor 
external 
@ Power supply ............... Vop — VSS Typ 3V (Logic) 
VoD — VR Typ 3V (LCD driver) 
@ Package ..................00.. 60-pin QFP(plastic) 


Applicable for LCD game, cash register, POS terminal device, portable measuring equipment, automatic 
vending machine, electric appliance, audio system controller and multi-purpose timer, etc. 


@ PIN CONFIGURATION 


SMC1112F 


xv VZERS SS ececadd 


es) 
DO 
o°0 


Top View 
NC: No connection 
_ * Left floating or connected to Vss 


60-pin Plastic Quad Flat Package 








| Name | Description 


LCD driver's segment outputs 


LCD driver's common outputs 


Oscillator terminal (input) 
Oscillator terminal (output) 
Active high input is used to 


initialize the SMC1112. 

Halt 

(Hi — stop, Lo — re-start) 

K inputs 

R outputs 

Power supply (+) 

Power supply for logic (—) 
Power supply for LCD driver (— 
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mre ene ener ent 





__ @ BLOCK DIAGRAM 
PESSRSERE 


Oo o. : 
ees 
® 


























ALU Arithmetic and logic unit 

















Ow 9 















& 3 no a Accumulator 

( x A . 
a (max 2008x8) fea aaa 
< } PA+CA DECODER | DECODER a g! 

aod Pa) La | ° Y-register 

T | ee eal Status stack 
4 rare] FE) |) pone 

| 1 Y-stack 


) 


Program counter 

Page address register 
Chapter address register 
Page buffer register 
‘Chapter buffer register 
ROM address stack 
13-stage divider 





} 3 

° : ox a= ‘a 

we |i |} oe %w $ 
Ow |! ee) x 

e2 Yl oz ie us 
og oO w Qo 

a a2 ow 4 

3 a 

mn) = 














Zo 
t= 
Ne 
x 
= 





v, Vi Va osc, 


60-pin QFP 


1.031 0.016 
(26.2 +04) 


0.787 £9.004 
20.0 #01) 


0,795 +0016 
(20,2 +04 


x 
= 
8% 
HS 
Sw 
8x 
oof 


unit : inch 
(mm) 








@ ELECTRICAL CHARACTERISTICS 


1. Absolute maximum ratings 2. Operating conditions (fosc = 32.768 kHz) 


Supply voltage (Logic) 
Supply voltage (LCD driver) 

input terminal voltage 
Cc 


External capacitor for 
Operating temperature oscillation | Co | 
Storage temperature . 
Note: Ground is VOD (= OV). 


Note: Ground is Vop (= OV). 


Parameter 


Supply voltage 











3. Electrical characteristics (Vss = VR = —3.OV, Ta = 28°C) 


Parameter 


. 








Symbol Typ 


: Test . 
Ks,Ks,Ko,KyHLT 
Vss+0.5| Vv | INIT, OSC, 


uA VoH = —0.6V 
Ro — Ri 
uA |VOL=Vss + 0.5V 


Rt=5MQ COM1 — COM4 





s 


OL 
Vco1 
Vco2 







LCD common output voltage 
Vco3 


Vco4 VR 
VbOo1 


Vp02 


Ri = 5 MQ 






LCD segment output voltage 
Vb03 


Vp04 VR 


uA Ks,K,,K2,Ky 
pA 
pA 


uA | fosc = 32.768 kHz 
A_|No-load 








~ 
NO 


“H" level input current IHLT 


Operating current 
(Crystal oscillation) 


Note: 
* Ground is VDD (= Ov). 





JINIT 





iM 





* Current flowing into IC is positive and flowing out of IC is negative. 


@ FUNDAMENTAL EXTERNAL CONNECTION 


For power supply Vopo must be common line to 
Vss and Vr. Vr is adjustable to the optimum 
voltage to drive Liquid Crystal Display (LCD). 
Set Voo > Vr = Vss without fail. 


CINT 2 4.7 uF 
Ci, C2 2 0.2 uF 
Vop 2 VR 2 VSS 
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= INSTRUCTION TABLE 


Function 


Register 


to Register. . 


Register. 


to Memory | 


Memory 
to Register 


Arithmetic 


Logical 
Compare 


RAM’X’ es 2F 
Addressing a 


sie 
TAMDYN 
TAMZA 


AMAAC 
SAMAN 
IMAC. 
DMAN 
\AC 
DAN 
A6BAAC 
ABAAC 
A10AAC 
IYC 
DYN 


Y 
Y 
Y 
| Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 


M Status | . 
dot effect | 
monic va — 


ite 
Y 
Y 


Operation 


ACCM(X.Y) 
ACCMIX.Y), Y + 13 
ACC+MIX.Y).Y — 15 
ACC+MIX.Y), 0-ACC . 


M(X,Y)-ACC 
M(X,Y)-Y 
M(X,Y)+ACC 


M(X.Y) + ACC+ACC 
M(X,Y) — ACC>ACC 
M(X.Y)+13ACC . 
M(X,Y)—1-ACC 
ACC+1-ACC 
ACC—1-ACC 

ACC +6-ACC 

ACC +8-ACC | 
ACC + 10-ACC 
Y+1-Y 

Y—15Y 

ACC + 1-ACC 


AC CSM (X.Y)-STATUS = 1 


M(X.Y) = ACC-STATUS = 1 
M(X,Y) +O-STATUS= 1 

Y = ACC-STATUS=1 

-Y 4e1(C)+STATUS = 1 


1-+M(X.Y,1(B)) 
O-M(X.Y,1(B)) 
M(X.Y, (B)) = 1+STATUS = 1 


LDP he UC)PB 
ae COMC CB—CB 


Function . 


ROM 
Addressing 


4 INTRTN: 


INTEN 


INTDIS 
SELIN 


Status 
effect 


coe 





“ Operation 


STATUS = 1 
CB3CA,PB>PA,KW)>PC 
STATUS = 0 

PC + 1-PC,1STATUS | 


STATUS = 1 - 
CA,PA,PC + 1-STACK,. : 
SP + 1+SP : 

~ CB>CA,PB>PA,I(W)->PC 
STATUS = 0 
PC + 1+PC,1-STATUS 


STACK-~CA,PA,PC,PB 
SP—1-SP 


STACK~CA,PA,PC,CB,PB 
SP —1-SP 
X-STACK-X,Y-STACK—Y 
S-STACK-STATUS 


ACC-+LCD S/R.S/R SHIFT 
LCDS/R> 
SEG.MEMORY (COM1) 
LCD S/R+ 3 
SEG.MEMORY (COM2) _ 
LCD S/R- 
SEG.MEMORY (COM3) 
LCD S/R> 
SEG.MEMORY (COM4) 


CPU Stop 
Restart when “HLT” input 
goes down to ‘’L” level. 


Enable interrupt after 

an instruction. 

Disable interrupt 

ACCy.1> Flip-flop 

of interrupt selector 

1 ACC, ='1' 
Timer interrupt 
ACC, =‘0' 
K-input interrupt 
ACC)='1'> 
Timer clock input (fosc/2°) 
ACCy ='0' 
Timer clock input (fosc/2"*) f 
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SMC4040Cscries 


CMOS 4 BIT SINGLE CHIP MICROCOMPUTER 


@Minimum Instruction Cycle Time : 1us 
@512 Byte ROM 
@Low Supply Current 


HEDESCRIPTION 


The SMC4040C Series is a low supply current type CMOS 4 bit single chip microcomputer featuring 
high-speed operation (minimum instruction cycle time : 14s) with a wide voltage range (4 to 6V). It incorpo- 
rates a RAM, I/O ports, a timer /event counter with a prescaler, and an interrupt control on a single chip. 
The SMC4040C Series can be flexibly applied to a variety of control systems. 





(The SMC4040C Series includes the SMC4040C, SMC4041C) 


i FEATURES 
@CMOS LSI 4 bits parallel processing @Interrupt : 1 level (with register stack) ---interrupt 
@Clock frequency -::---+---++- 400kHz to 6BMHz by timer/event counter or external input 
@0On-chip oscillator circuit : ceramic oscillator @Two subroutine nesting levels (common to 
(CR oscillation also available as option) interrupt) | 
@Instruction cycle TIME oe cee ee eee ees 1us Min @Single DOWEr SUPDly-ssr eer teeter eee 5V+20% 
@instruction set containing 44 instructions @Package:::::::::: SMC4040C_  16-pin DIP (plastic) 


@512 x 8 bits ROM 

@16 x 4 bits RAM 

@10(SMC4040C) or 12(SMC4041C) I/O ports 

@Timer/event counter equipped with 5 bit presca- 
ler/4 bit preset counter 


SMC4041C  18-pin DIP (plastic) 


GIBLOCK DIAGRAM 














OSC2 + 2) 
Osc! TEST RESET 
SYSTEM 
SYSTEM 
GhOCK | | 





CONTROL 
oO 
TIMER / fy f} a ee 
A 
a Ra 


Vv COUNTER 
= ae INSTRUCTION | |SA_ STACK 
DECODER DECODER 
iNTERRUPTL—— 
CONTROL 


mo —1 


CY CY sr Y 
oe r Zz [vem L 


DIO6 1/0 ~ 
DIOS 

| 
pI04 nan 













ROM 5128 bit 




















PA+SA DECODER 


VJola[aloln[-lo 


al 
a 






































DIN10( + 2)0 = 


DIOS © ue 
DIO8 eae 




















16 x4 bit 














: STK 
DIO30 
DIO2 > 
ome 
DIOO > 

















*1 SMC4040C does not connect to DIO12 and DIO13 
*2 For external clock input (OSC1), DIO 10 pin can be used instead of OSC2 
| Goes : . 
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MPIN CONFIGURATION MIPIN NAMES AND FUNCTIONS 






TEST Test input 
RESET Reset input 

OSC1 Oscillation input 
OSC2/DI010*! Oscillation output 
DIO0 to DIO9 Data input/output 
DIO12, DIO13*? Data input/output 





JOvOVOWS 


Power supply (+) 


IT VOVOWS 


Power supply (OV) 


For external clock input (OSC1), data I/O 
pin DIO10 can be used instead of OSC2 (by 
mask option). 


SMC4040C SMC4041C 





v 

Input voltage 

1/0 pin voltage —0.5 to Vpp + 0.3 
eee 


Operating temperature —40 to 85 
Storage temperature 3 —65 to 150 | 


Soldering temperature and time 260°C, 10s (at lead) 


* When the internal oscillator circuit is used, the operating temperature range is — 20°C to 70°C because of the characteristics 
of the ceramic oscillator. | 


li RECOMMENDED OPERATING CONDITIONS (Ta=—40 to 85°C) 


[Parameter | Symbol_[ Conditions [Win [Typ [Max [Unit 
a. re 
P00 
F tow eve peak output iran | lo pexx | _—‘DiO(ouTPUT) | | — | 10 | ma 
twice! nen odtataet | lone | DioourPur) | =| =| 5] ma _ 














MELECTRICAL CHARACTERISTICS 
@pDc Characteristics | (Vpp= 5V+20%, Vss= OV, fosc= 6MHz, Ta=—40to85°C) 


High level input voltage 


rf 
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li PACKAGE DIMENSIONS 
SMC4040C SMC4041C 





18-pin DIP 


(19.7May) 16-pin DIP 


unit : inch 


(mm) unit : inch 


0.300 - 0.355 
(7.62 ~ 9.02) 0.300 ~ 0.355 


(7.62 ~9.02) 








r 







Power supply is based on Vss. 
Example of oscillator constants 
Ceramic oscillator : 6MHz (5V) 









Ceramic 
Oscillator 





Re : 1M ohm 
Ca: 30pF 
Co : 30pF <Piggy-back package> 
MISUPPORT TOOLS 
The following support tools are available to the SMC4040C Series for efficient programming and debugg- 
ing. 
@Cross assembler: Operates in the CP/M® 
® Software simulator : Operates in the CP/M® 
@ Evaluation chip: Piggy-back package allowing easy on board debugging. Can also be used for 


debugging small-volume products. 
Used the CMOS type 27C32, or 27C64 EPROM. 


MSMC4040C SERIES 


SMC4040C 10 (11)* 16-pin DIP 
SMC4041C 12 (13) * 18-pin DIP 







* The parenthesized number applies 
to the case where the DIO pin is 
used instead of OSC2 (by mask 
option) when external clock is 
applied. 





CP/M® is a registered trademark of Digital Research. 
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INSTRUCTION SETS 


Machine code 























}Function | Mnemonic r9 6543210 Status Operation 76543210 Status Operation . 
ALU. [ADC A,M/0 0 0 0 0 1 0 0 |(NC)| AccA,CY<AccA+M(Y)+CY||BRANCH|LD. PA,p 10 1 0 0 Op2pl 0 | SET PB<—p 
ADD A,i |0 1 1 1 i3 i2 if 10 |(NC) | AccA — AccA +i JP S,s 1 sh s4 53 s2 sl s0 | SET |if S=1 PA< PB 
ADD A,B [0000001 1 |(NC) |AccA< AccA+AccB : SA<s 
ADD A,M|0 000 00 1 0 | (NC) | AccA — AccA+M(Y) ifS=0 SA< SA+1 
AND A,B |/0001001 1! (2) |AccA< AccA (A AccB JPA Sj |0 100 1 0j1j0| SET |ifS=1 PA< PB 
AND A,M/{|0 001001 0} (2) j|AccA-< AccA A M(Y) SA5,4 <j 
AND S,M,j/0 1001 1 j1j0) (Z) |Mj(Y)A1 SA3—0 <— AccA 
INC M!0 00100 0 1}(NC) |M(Y)<—M(Y)+1 if S=0 SA SA+4+1 
INC Y}/00000001/(NC)|Y<YH1 CALL S,s / 1 0 55 s4 53 s2 sl s0 | SET [if S=1 PAstack< PA 
OR A,B{/001 0001 11] SET |AccA< AccA V AccB SAstack < SA+1 
OR A.M/001 0001 0| SET |AccA< AccA V M(Y) PA<— PB 
XOR S,A,B!}000001 01) (2) |AccA+AccB SA<s 
XOR SAM/O 0010101} ( |AccAYM(Y) SP<-SP+1 
ACC [CPL Aj0000111 1] (2) |AccA—AccA ifS=0 SA SA+1 
EX 000110 0 0{ SET /AccA<> AccB RET 0 SET |SP + SP—1 
RRA 000114411 =171/4(CY) PA — PB <— PAstack 
le a MSB. LSB SA — SASTACK 
LOAD |LD A,i |0 1 1 018 i2 i1 i0 | SET |AccA <i RETI 0 S STK | SP — SP—1 
LD A,Mi00 0 0 1! SET |AccA< M(Y) PA <— PAstack 
LD AO |0 0 1 0 0 | SET |AccA — OUT(Y) SA <— SAsTaAck 
000 1 1| SET |AccA< Y PB < PBstk 
000 0 0 | SET | AccB< AccA AccA <— AccAstk 
000 0 1 | SET |M(Y)< AccA S<— Sstk 
010 if i0 | SET |Y =i | Y —Ystk CY < CYstk 
000 1 1) SET |}Y¥Y<AccA 00001 1 0 14 SET | Interrupt enable 
000 10)}SET |CY<-+1 000111 0 1) SET |Interrupt disable 
000 1 SET |CY <0 NOP 0111 0 0 0 0| SET |No operation 
001 j Mj(Y) <— 1 HALT 000100 0 0} SET |SYSTEM Clock Stop 
001 Mj(Y) — 0 Restart when interrupt occur 
000 0 | SET | AccA < IN(Y) 
000 0 | SET | M(Y) — INCY) 
000 SET |OUT(Y) — AccA 
000 SET |OUT(Y) — M(Y) 
001 jO | SET |OUT)(Y) <1 
001 OUT|(Y) — 0 
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PF176-02 


| SMC4050Cs-ries 


CMOS 4 BIT SINGLE CHIP MICROCOMPUTERS 





@Minimum Instruction Cycle Time: 1us 
@1,024 Byte ROM 
@Low Supply Current 


Mi DESCRIPTION 
The SMC4050C Series is a low supply current type CMOS 4 bit single chip microcomputer featuring 
high-speed operation (minimum instruction cycle time : 1 us) with a wide voltage range (4 to 6V). It incorpo- 
rates a RAM, a ROM, I/O ports, a timer/event counter with a prescaler and an interrupt control on a single 
chip. The SMC4050C Series can be flexibly applied to a variety of control systems. 
(The SMC4050C Series includes the SMC4051C, SMC4052C/M, and SMC4053C.) 





@ FEATURES 
@CMOS LSI 4 bits parallel processing 
@Clock frequency -::*:-:°°" 400kHz to 6MHz 
@On-chip oscillator circuit::-ceramic oscillator 


@Timer/event counter equipped with 5 bit presca- 
ler/4 bit preset counter 
@lnterrupt -------- 1 level(with register stack) 


(CR oscillation also available as option) 
@lnstruction cycle time -::-:: 1 us Min 
@instruction set containing 46 instructions 
@1024 x 8 bits ROM 
@32 x 4 bits RAM 


interrupt by timer/event counter or external input 
@Two subroutine nesting levels (common to inter- 


rupt) 
@Single power supply -:-:-5V+20% 
@Package----see 18-pin DIP (SMC4051C), 


24-pin DIP (SMC4052C), 24-pin SOP (SMC4052 
M), or 28-pin DIP (SMC4053C) 


@12(SMC4051C), 18(SMC4052C/M) or 22(SMC4053 
C) I/O ports 
@ BLOCK DIAGRAM 


1,024 x8 bits 


INSTRUCTION 
DECODER 


INTERRUPT [——_T_] 


CONTROL 


DIO11( = 1)9 
DIO10(« 1)(* 2) 





—2%&1> For models except the SMC4053C, these may or may not be connected to pins. (See PIN CONFIGURATION.) 
*2 For external clock input, an I/O port can be connected to the pin instead of OSC2. (See PIN CONFIGURATION.) 





B-9 





‘PIN CONFIGURATION _ ‘3 _ MIPIN NAMES AND FUNCTIONS | 





TEST Test input 

RESET Reset input 

OSCI Oscillation input 
OSC2/DIOXx*! Oscillation output 
DIONtoDI013 *? Data input/output 
DIOdtoDIO17 *8 Data input/output 
DIOOtoDI021** — Data input/output 


wn 
= 
© 
bb 
© 
nn 
oy 
(©) 


IZSOVOWS 





JESOVOWS 


Vop Power supply (+) 
Vss ~ Power supply (OV) 


For external clock input (OSC1), data 
1/0 pin DIOXX can be used instead of 
OSC2 (by mask option). 

SMC4051C 

SMC4052C/M 

SMC4053C 


SMC4051C SMC4052C SMC4053C 


*SMC4052M : This MFP has the same pin configuration as the SMC4052C. 





@ ABSOLUTE MAXIMUM RATINGS (Vss = 0V) 


=0.5 t0 Voo¥0. Se eH 
FO pin votags— | Woe | SSC owt. 
“Output voltage Vo SSS AV HST 
[Power dissipation [Pf —=O=“~*‘“‘“‘“‘~‘“~*~*ést SC‘“‘CSZSCCC*dSSCOU 
storage temperature | Tag | OCCtCtC~C~“S RO HSSSCSC~iSSC‘ 
[Seng tpt entire [Tos (| SSCSCS*~«T, Ts Gat we) | 


*When the internal oscillator circuit is used, the operating temperature range is — 20°C to 70°C because of the characteristics 
of the ceramic oscillator. 






O1O!|e=|<|</< 


Mi RECOMMENDED OPERATING CONDITIONS (Ta= —40 to 85°C) 


[Parameter | Symbol | Conditions [Min [Typ [Max [Unt _| 
ee a ee 

Pie I Oe 
F Clock frequency | foo | Voo=4toov | a0 | — | ooo | wHa 
Pow evel pak output curent | tou vow | —_—IO(oUTPUT) | _— | — | 10 | ma 
tow tevl mean output arent | lore | vio(outPut) [| — | 5 [ma 






MELECTRICAL CHARACTERISTICS 
@DC Characteristics (Vop= 5V+20%, Vss= OV, fosc= 6MHz, Ta=—40 to 85°C) 


[Parameter [Symbol Gonaltions——[ Min [Typ | Max [Unt 
, TW 

row level Input curent iy | RESET, TEST, DioGNeuT)| —120 | — | -10 |» | 
Wimimwes i el | 
7s 


: pe ili a 
V —OSC1| 0.95Vpo. 

High level input voltage ail CE DO 
eaktuneisancd “a eumecmneaaedis 0.7Vo0 | — | 
Vo=0.1Voo, DIO(OUTPUT)| 1.6 | — | 

, aed 
ee 
Dice) 
















High level output current | ton | Vo=0.9 Vpp, DIO (OUTPUT) Ee eed 
Operating current | Ippo _| fosc=6MHz, External clock] — | 
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li PACKAGE DIMENSIONS 
SMC4051C 


0.898Max 
(22.8Max) 


18-pin DIP 


unit : inch 
(mm) 


40,00) 
0.010 -0. 9008 
(9.25001) 


0.300 - 0.355 
(7.62 - 9.02) 


0,100 +0010 
(2.54 +025) 





SMC4052M 














0.610Max 
(15.5Max) 
20 


24-pin SOP 
















Ceramic 
Oscillator 








NISUPPORT TOOLS 





SMC4052C 


24-pin DIP 


unit : inch 





SMC4053C 





(37-aMon 28-pin DIP 





unit : inch 
(mm) 


0.600 
(15.24) 






+0001 
0.010-00004 
(0.257001) 


0.600 ~ 0.655 
(15.24 ~ 16.64) 





0.10029010 0.01820004 » 
(2.542025) (0,46 201) 








Power supply is based on Vss. 
Example of oscillator constants 
Ceramic oscillator : 6MHz (5V) 
Re : 1M ohm 
Ce: 30pF 
Co : SO0pF 





[Piggy-back package] 


The following support tools are available to the SMC4050C Series for efficient programming and debugging: 


@ Cross assembler -----Operates in the CP/M® 
© Software simulator --Operates in the CP/M® 


@ Evaluation chip::::::: Piggy-back package allowing easy on-board debugging. Can also be used for de- 
bugging small-volume products. 
Used the CMOS type 27C32, or 27C64 EPROM. 


IBSMC4050C SERIES 













CP/M® is a registered trademark of Digital Research. 


[—~"Wedei_[ Number of 7Opins_[ Package 
16 (19) 
SMCAD5SC 






*The parenthesized number applies 
to the case where the DIO pin is 
used instead of OSC2 (by mask 
option) when external clock is 
applied. 
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i INSTRUCTION SETS 


: Status _ Function 
fe | weno psa se 7 (7654321 0] 543210 








Function 







[Func- | ya 
; monic 
tion ed 76543210) 

















BRANCH/ LD CA, b 001010 0b! SET ICB<b 
LD PA,p/01 0 0 0 p2pl p| SET |PB<p 
JP S,s | 1 1 $5 s4 53 52 sl 50} SET if S=1 CA~CB,PA< PB 





SA<s 

if S=OSA<SA+1 

if S=1 CA< CB, PA< PB 
SA5,4 <j 
SA3—0 < AccA 

if S=OSA<SA+1 

if S=1 CAstack < CA 
PAstack «- PA 
SAstack < SA+1 
CA~CB, PA< PB 
SA+s,SP<-SP+1 

if S=OSA<—SA+1 

SP — SP—1 

CA — CB < CAstack 

PA — PB < PAstack 

SA <— SAstack 

SP — SP—1 

CA<CAstack, PAs PAstack 

SA SAstack, CB CBstx 

PB <— PBstk 

AccA — AccAstx 

S < Sstk, Y < Ystk 

X = Xstx, CY <— CYstx 

‘Interrupt enable 

Interrupt disable 

No operation _ 

SYSTEM Clock Stop 












S,j 10010 jf! 9 















0 <5 sh s8 2 sl 30 








AccA <— Y 

SET | AccB — AccA 
SET |M(X, Y) <— AccA 
SET |X<—b 

SET |Y —i 

SET |Y<AccA 
CY<1 


































































AccA <— IN(Y) Restart when interrupt occur 
MCX, Y) — INCY) 

OUT(Y) <— AccA 

OUT(Y) — M(X, Y) 

OUTI(Y) <1 


OUTI(Y) — 0 





PF204-03 


SMC4055Ceseries 





CMOS 4BIT SINGLE CHIP MICROCOMPUTER 


MIDESCRIPTION 


SMC4055C Series is a low supply current type CMOS 4bit single chip microcomputer for use IR-remote- 
controller. It incorporates a ROM, RAM, | ports, O ports, timer, carrier modulator with a prescaler and an 
interrupt controller on a single chip. So several key function types or code types can be flexibly designed 
by using such functions. Furthermore, it enters a standby mode when the oscillation is stopped by “STOP” 
instruction. Then, it can return to an operation mode by key interrupt. 


MFEATURES 
@CMOS LSI 4bits parallel processing 
@Clock frequency -°::::: 400 to 500kHz (Ceramic oscillator) 
@instruction cycle time::-12us (Min) 
@0On chip prescaler --::: 1/8, 1/12 
Each modulation output is selected by instruction control. 
Instruction control modulation output 
1/2 duty or 1/3 duty is optional in 1/12 prescaling 
@Timer 
@kKey matrix 10X10 or 5X8 (with LCD 6seg output) : 28 
pin package 5X8: 20 pin package 
arene “STOP” and key interrupt 
control 
Saleieuecately oeiele e's elasiece lace | 02 4X 8bits 


HIBLOCK DIAGRAM 


@Standby mode 


@IR-remote-controller Use 
@1,024 Byte ROM 
@Low Supply Current 





@R .\ \\, 32 X Abits 
@instruction sets::::-::*: 48 
@ interrupt level --:--:----- 1 (Timer or key input) 


@Subroutine nesting levels: ovis 
3 (Common to interrupt) 
@Single power supply -:2.0 to 3.5V 
@Low supply current --: Operating (No load): 0.3mA (Typ) 
Standby : 14A (Typ) 
@Operating temperature---— 20 to 80°C 
@Package 20-pin DIP (plastic) 
28-pin DIP (plastic) 
28-pin SOP (plastic) 








Voo 























Key output circuit 


CPU 








ee CoS SSeS 
PEP SOOO” 


+ 
LESS e eee 
Se eeR ESTES 





ROM 10248 bits 
RAM 324 bits B 





Supply 
voltage 
detector 





ON/OFF 


Modulator 


1/8/1/12 
CARRIER 


CLK 
Prescaler 
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—IPIN CONFIGURATION : | IN DESCRIPTION. 




























RESET Reset input 
OSC1 Oscillation input 
OSC2 Oscillation output 
RSTAT Restart control 


7SOvOWS 


05 to 011 Data output 
(LCD drive available) 


OSSOVONS 
J9SOVOWS 


04 Data output 

1/00 to 1/03 Key input/output 

10 tol7 Key input | 

RI, RO CR oscillation input/output 

Vop Power supply (+) 
SMC4054C SMC4055C SMC4056C Vss Power supply (OV) 


*SMC4055M: This SOP has the same pin configuration as the SMC4055C Remote control signal output 


* SMC4056M : This SOP has the same pin configuration as the SMC4056C 


MABSOLUTE MAXIMUM RATINGS 


Symbol 
Supply voltage —0.5to7.0 — | 


(Vss = OV) 







Unit 


< 


x ee A a eR i> CaN edge 
Power dissipation | Pp | —=Ss=“*‘“‘*~SC“‘“(COSCO#~«<‘;~‘« rS~C*W 


Storage temperature —65 to 150 C 
Soldering temperature and time 260°C, 10s (at lead) 





MRECOMMENDED OPERATING CONDITIONS (Ta=—20 to 80°C) 





Vo | 
Supply voltage 
a ae 


Clock frequency Vpp =2.0 to 3.5V | 400 | 


MIELECTRICAL CHARACTERISTICS 
@DC Characteristics (Vpp=2.0 to 3.5V, Vss=0V, fosc=400 to 500kHz, Ta=—20 to 80°C) 













[—Parancier [Symbol | Gonaiors [in [Typ [Max 
[towteat not inet |i —| poten) | ef aa 
pat veiage Vu | tom VOUNPUD.| 0 || 0.8¥o0 | 
hve OSCi | 0.85Vo0 | = | Yoo | V 
to 7. VOUNPUT) | 0.7Voo | =| Veo |v 
=~ 





Key ON resistance | Reon) | | 
a a RRO 
[Low level output current | to. | _—_Vo=0.1Voo_—| 0.8 | 

High level output current lou | Vo=0.5Vpo, REM =| — | — | 

Input leakage current 


i w= eel 
ae ae | Ippo | Operation (No load) ee 
Standby(STOP) | — 









: 
> 
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MIPACKAGE DIMENSIONS 
SMC4054C SMC4055C, SMC4056C (under developing) 
1.004Max 





20-pin DIP (37-4Men 28-pin DIP 









nen unit ° inch 
glaeay balls (mm) 


0.600 ~ 0.655 
(15.24 ~ 16.64) 





0.10029010 0.018200 # x 
(2.544025) (0,460.1 
























L 
SMC4055M, SMC4056M 
M28-2 28-pin SOP 
{ 
unit = inch 
(mm) 














| 

















HISUPPORT TOOLS 
The following support tools are available to the SMC4054C, SMC4055C/M, SMC4056C/M for efficient 
programming and debugging. 
@Cross assembler --:--Operates in the CP/M® 
© Software simulator::-Operates in the CP/M® 
@ Evaluation chip --:--: Piggy-back package allowing easy on-board debugging. Can also be used for 
debugging small-volume products. 
Used the CMOS type 27C32, or 27C64 EPROM. 


HESMC4055C SERIES 







CP/M® is a registered trademark of Digital Research B-15 















MIINSTRUCTION SETS 


pee - |__Machine code | . are 
uncti onic atus 
| pee 76543210 P 


ALU BRANCH|ILD CA,b;00101 00 b| SET |CB<b 

LD PA,p/0 1 0 0 O p2 pl p0| SET |PB<+p 

JP S,S | 1 1 gh sh 58 of sl | SET Jif S=1 CA~CB,PA~ PB 
SA<s 

if S=OSA<+ SA+1 

if S=1 CA<CB, PA« PB 
SA5,4 <— j 
SA3—0 < AccA 

ifS=OSA<SA+1 

if S=1 CAstack < CA 
PAstack *- PA 
SAstack « SAt+1 
CA+ CB, PA+ PB 
SA«s, SP + SP+1 

if S=OSA+ SA+1 

SP « SP—1 

CA <— CB <= CAstack 

PA — PB + PAstack 

SA < SAstaAck 

SP — SP—1 

CA<CAstack, PAs PAstack 

SA SAstack, CBs CBstk 

PB =< PBstk 

AccA <— AccAstk 

S< Sstk, Y « Ystx 
































JPA S,j |0 1001 0 jl | SET 


CALL S,s 11 0 s5 sé 53 52 sl 50 | SET 











~~ O/m Oocoo9neo Oo]? - CO SO 


AccA +> AccB RET 00001 140 0} SET 


AccA 
MSB 


LSB 








TAccA —j 
AccA « M(X, Y) RETI 0001110 0/SSTK 
AccA < OUT(Y) 
AccA < Y 

AccB <— AccA 
M(X, Y) «- AccA 
X<b 




















Yoi | LL X «+ Xsrk, CY +: CYstk 
SYSTEM | El 00001 1 0 1 SET |Interrupt enable 
DI 000111 0 1, SET | Interrupt disable 
NOP 0 1 1:1 0.0 0 0| SET | No operation 
Mj(X, Y)<— 1 HALT 000100 0 0} SET | SYSTEM Clock Stop 
Mj(X, Y) — 0 Restart when interrupt occur 
SET | AccA < IN(Y) STOP 00001 1 1 0; SET ;OSC Stop 


M(X, Y) <— INCY) Restart when interrupt occur 
OUT(Y) < AccA 

OUT(Y) — M(X, Y) 

OUT\(Y)< 1 

OUTI(Y) — 0 
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MDESCRIPTION 


PF301-03 





| SMC6110F series 


CMOS 4BIT SINGLE CHIP MICROCOMPUTER 


@ROM 1K WORD 
@LCD driver confined 
@Low power dissipation 


The SMC6110F Series is a CMOS 4-bit single chip microcomputer. It incorporates a 1,024 X12 bits ROM, a 


48 X 4 bits RAM, a 96 segment LCD driver, restart with timer and key, and interrupt by key. The SMC6110F 
series applies to a variety of appliances with using LCD, low power dissipation ; such as timepieces. 


MFEATURES 
@CMOS LSI 4 bits parallel processing 
@Clock frequency (fosc) 
@lnstruction cycle time 
@instruction set 
@ROM 
@RAM 
@ input port 
@Output port 
@1/0 port 
@FOUT 


Per ee ee eee 
ee ee 
Peer e errr sere esereces ores eneesesesereoes 
Pere r er ee reer esos esos eeeresereserneeneseeeseseeeses 
Sewer e ner ece ese reese seseessereeneseseeseserenesseven 
Pome meer rere eer esenesasenet ese essen eseereeeoes 
Cee eee errr reese er oases erseHresHeseeeerereses 
POO eH eee eee ereser ese seHetEseHEeeseseeeeHesenese 


Pee eee eee ere rene sreessererercererseeteresererHreeresneoos 


Pee eee eee eee reeeeeereerer eerste eee eeseseeereeoeees 


@kKey input 
@LCD driver 


Coe eee eee rene meerereereeeeeeeer eset eeoneeEenene 


@On-chip LCD segment memory 
@Timer 


See eee eee eee eee eeseeeeeeeeeeeeeesteeeeeeeDoseeHee Eo OHS 


eee eeeresreaeseoeoereneoee 


@Subroutine nesting levels 
@lnterrupt 
@Programmed restart 


eee ese eer ersee eres eeeeeereereeeeeeneeeeneeereseooes 


Coo eee ener eeeeeeeeererenneeeesooe 


eee eser ee erneeeaeeseerene 


@LCD power supply circuit 


Coe eee oer er reset eeresesesesereeeneesese 


@Supply voltage 


woe eee eece ere enereseeeeeeeseeere 


@Current consumption 


Coe eee sere ere seers erese ever neeeeeaeteeeseseeeseorere 


@Package 





SMC6115F/6117F 32.768KHz 
SMC6115F/6117F 9 122us 

78 instructions 

1,024 X12 bits 

48 x 4 bits 


4 bits, 1 bit (for Alarm), 1 bit (for Lamp) 
4 bits parallel processing * 

Internal divided frequency output 
SMC6115F/6117F 512Hz to 32kKHz 

16 keys available (I/O matrix method) 
Common: 3 terminals 

Segment : 32 terminals 
SMC6115F/6117F 1/2V-V-3/2V, 1/3 duty 
96 bits 

Chronograph counter 

Internal clock counter 

2 levels 

Key input interrupt 

Timer restart : 

SMC6115F/6117F 1 sec, 1/10 sec 

Key input restart 


Built-in : 

SMC6115F 1/2V halver, 3/2V booster 
SMC6117F Doubler, Tripler 
SMC6115F 3.0V 

SMC6117F 1.5V 

SMC6115F 1.5uA (Typ) 

SMC6117F 3.0uA (Typ) 


60-pin QFP/80-pin QFP 
* pull-down resistor attachable 


MIBLOCK DIAGRAM 


255 aes 


fe 


(y) 1 dW3L Ie) Z WAL | Ie) Z WAL | dW3l 


(y) 
y31S1ID34u-d 


(p) 
YIiSINIY-7 


(py) 
Lyaisiogy-» 


(p) 
yu31SI93uT 


(y) ¥300930 8 
"aa 


& DECODER (4) 


Y-REGISTER 


(8) Y3LNNOD 
HOLWM dOlS 


¥3G0030 NOILONYLSNI 


Y3LSID3Y NOILONYLSNI 


(21x ¥Z0'T) 
WOU 


¥300903G 39Vd i 


(y)39Vd (9)d31S 
YSLNNOD WYYDOUd 


STEP DECODER 


=e (9)d31S 


Z WONLNOO 'F YALSINIY NOVLS 


(p)39vd (9)d31S 
1 WOYULNOD 2 Y31SID3¥ WOVIS 





" YOLWEINID JOVLTOA 





20 19 Sposa SA 1A 


PIN CONFIGURATION 





80-pin QFP 


. : 60-pin QFP 


EIPIN DESCRIPTION 


K1 to K4 
O1 to 04 


COM1, 


Supply voltage (OV) 


@ 
Leys) 
oO 
4 
oO 
> 
z 
ro% 
oO 
— 
Q 
oa 
>= 
a 
et 
I 
~ 
. @ 
a0 
ise] 
= 
o 
> 
2 
Qa. 
a. 
eo } 
” 


Supply voltage ( 


COM2,COM3 LCD common driving output 


® 
ao 
isv) 
pad 
[o) 
> 
ue] 
® 
— 
wn 
(oe) 
fo} 
a 
-~ 
=> 
= 
~ 


SEG1 to SEG32 


> 
ae 
t 


Boosted voltage ( 


LCD segment driving output 


Alarm output 


Stabilized voltage 


Lamp output 


Oscillation terminal (Input) 


Internal divided frequency output (512Hz to 32kHz) 


Input/Output 


Test input 


Oscillation terminal (Output) 


1/01 to 1/04 


System reset input 


TEST1 to TEST4 


Capacitor connection terminal for booster and regulator 
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MIABSOLUTE MAXIMUM RATINGS 
SMC6115F 


Supply voltage -—5.0 to 0.5 
V 


Input voltage Vs2—0.3 to 0.5 V 


Output voltage Vso—0.3 to 0.5 


Operating temperature —20 to 80 
Storage temperature —65 to 150 
Soldering temperature and time 260°C, 10s (at lead) 


SMC6117F 


Supply voltage Vs} —3.0 to 0.5 V 
Input voltage Vsi— 0.3 to 0.5 
fe) = ; 


ee 













Operating temperature —20 to 80 ‘ 
Storage temperature | —65 to 150 
Soldering temperature and time 260°C, 10s (at lead) 


MRECOMMENDED OPERATING CONDITIONS 
SMC6115F (Ta=—20°C to 80°C) 


[Parameter | Symbot_[ Conditions [Win | Tye [ Max | Unt 
Supply voltage Cao [| - [as |v 
0.007 


Te 
mee 

[17 Ak A OD A el ee 
eS ee 
——— 


Vpp 

CE 

CA 
Capacitor for Vpp—Vs3 


SMC6117F (Ta=—20°C to 80°C) 


FOsctaton frequency [toe [TT 
F Capacitor for booster [cE [SSS 
[Capacitor for Voo—Va | cB | SSS 
[Capacitor for Voo—Va | cc | 








Vpp—Vs2 
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MELECTRICAL CHARACTERISTICS 
@DC Electrical Characteristics 


SMC6IISF = (Vg = — 1. 5V,Vg9= — 8. 0V, Vg = — 4. 5V, fosc = 32. 768KHz,CA =CC=CD =CE =0.047uF,Ta = 25°C) 


[Parameter | Symbol_[ Conditions ‘| Min | Typ | Max | Unit 
ee nl ee ee 
ee nn se ee 

~ (KT KAV/OrtoVOK]— | — | 0.6 | mA 
Vint =0V K1 to K4,1/01 to 1/04 ee ee 

with pull down resistor 

[we | Ve=ov [SR] 8 | 
F igh level output curent(1) | low | Vow=—0.5V | ALARM 
LAMP 


High level output current (2) | lone Vone= —0.5V Sie 6: 
Low level output current (2) Vor2 = —2.5V 


High level output current (3) 


tow [Vou =0.50 | oye 
Low level output current (3) Vorg3 = —2.5V 
High level output current(4) | lows | Vona= —0.5V ae 















High level input current vA 


ur 








.s 
: 


8 BIRR 


Low level output current (4) lowa Vous = —2.5V. 
~ Common output current oe aoe COMI, COM2, COM3 
| OLS O15 = —2. 
Segment output current lone | ons =U SEG1 to 32 
Vous = —2.95V 


Dropped output voltage IMQ loading ‘ 
S 
Vs 


g 
: 


connected between 
Dropped ripple voltage Vpp and Vs, 














1 
Boosted output voltage IM loading connected 
Boosted ripple voltage between Vpp and Vs3_ — 038 | ve | 
sj No Load, Base Time Mode 
Current consumption 

et ee ee ee 

| 3 | ei Normal 2.50 3.50 

Operating voltage range | Vpp—Vse 
Heavy Load | 2-00 3.50 
SMC6117F (V1 = —1.5V,Vg2 = —3.0V,Vs3 = — 4. 5V, fosc= 32. 768kKHz,CB=CC =CE =0. 047 uF,Ta = 25°C) 











a ae a ee ee ee ee 
Apher (var = Kika 
ee ed oa Pe ee 
High iovelireatcinent M Seay eyoy 2 | — [10 | wa 
Low level put current [| Vn =-18V_ [Mo mavorevor] 0.5 ||. | wk 
TFigh level output curent(W) [low | Von==0.5V] ALARM |__| | =250 | aa 
tame [280 
[High level output curent(2) | low | Vow=—0.V [9 | || 80 | uA 
ean OS Jee ge ae 
2 
i aa ee” 
[High eve output curent 4) | low | Vow=—0.5V | || a | mk 
Low level output current (4) im | 30 | | 
[oman output eurent it fas —FF con com, cos} ——} st} a — 
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SMC6117 (continued) 


[—Paraneior [Sibel [Conder in | Tp [ee 
ie EIT arog Pe pm 
SEG1 to 32 
Vso 







Segment output current 

Boosted output voltage IMQ loading ae 
; connected between 

Boosted ripple voltage Vpp and Vso es 

Boosted output voltage 1MQ loading connected —- 

Boosted ripple voltage Viip8 between Vpp and Vsg as 








No Load, Base Time Mode 
Current consumption 
No Load, Executing 


PACKAGE DIMENSIONS 


60-pin QFP ne 80-pin QFP 


. £0 
0201 


——J 
—— 
———— 
—_ 
——3 





0.006 +0 002 
(0.152005) 


unit : inch unit : inch 
mm) mm 





MISMCGTIOF SERIES 


SMC6115F 3.0V Li battery 60-pin QFP 
| SMC6117F 1.5V Ag battery 80-pin QFP 
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MIEXAMPLE OF APPLICATION 


: Capacitor between Voo pin and Vs: pin 
: Capacitor between Von pin and Vs2 pin 


: Capacitor between Von pin and Vs3 pin 
: Capacitor between Voo pin and Vsr pin 
: Capasitor for booster 
: Capacitor for trimmer 

Crystal Oscillator 


\ : 
| Reter | 
| to below | 
figure $ 


SMC6110F Series 


: 150Q 


: Piezoelectric buzzer 
: Booster coil for buzzer 


Vse SMC6115F 
Vs1 SMC6117F 


st 
SMC6115F 


SMC6117F 


INSTRUCTION SET 


Flag 


[Machine Gode——=«dY~=«*lag_— 
BA98765 438321 0(c[z|k|sS| 
| | | |NoOperation 


| | | | Enable Key Interrupt 
Disable Key Interrupt 
Reset Stop Watch Counter | 


System]NOP tT tT ttt 1 


CFC b 


ZFC b . 


ALU 
t 
AND AG i [11110070 Biz iO} [Ff 
OR Ai [TATTOO Ri O| [FT 

aE 
1 1 1 1 0 
1 11 


Hl 
1 0 i3 i2 i1 0] | 4 
a 
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: Reverse current prevention diode 





CA20.047uF 
CB20.047uF 


CG=5 to 25pF 


CD20.1uF 


Operation 


Clock stop 


b=0: Is Restart 
b=1:1/10s Restart 


Carry Flag Control 


b =0 reset : 


b=1 set 


Zero Flag Control 


b =0 reset : 





b=1 set 


INSTRUCTION SET (continued) 





Operation 
r—r—A 
rer-A-C 
r—r/\A 
Oh ae St age 
BAS one ae a 
AA 
eB cS pe el 
r—r+A+C 
Y<Y+I 
r—r—A | 
YY 
r—-r—-A-—C 
Y-Y+I 
r—r/\A 
Y-Y+I 
r—rVA 


r—r+B+C 


O 
eo 
m|a~ 
+] | 
elu 
an 
mt | | ttt | tt Rese Rese Sh ae eee ee ee ee es ee ee ee es ee ee 
ol 
nS) EE Ce SEE NEN Ca CS CESS CO 
lofelel Tt fel felelele| | tel lelelele| | lelelele| [ie le le [le | | le [fe je je | 
oOjyOj};—| Oj} —|\ O\|—-|O\—|o Ol | Oj] O]l- | Ol | Oj $$ | Ol | Oj) KH | Ol = | -_ oS Sl © -_ S -_ © _ S -_ 
KK — | oO Ol =| —_—|(_ Ol —- So;/ol—_(_—-|(_SOf Coi-(|—-|C;/o ol ol—-|—|o|o;|a S&S - — So So [<a ] So —_ - Se © 
NLO| Ole KH(e(— | Oo oa!|oe Sf (_—$—|( CO Ol Ol oli OlO|O|Oo|lK—|i—| oO S&S © ©S = — S S S So — -— 
0 | PElelefelejelejoj-lej-jeja|- eGlololololo/—/—|—|/—/—j— ro) ra) o o ° ° ~ _ _ - _ _ 
B\~jelelejeieleieleleleleleleleleleleleleielelejelelelele je le je je je le le le le |e Je 
O ee ee ee ee ee ee ee ee ee a ee ee ee ee ee ee ee re peep wee fw fe | = | —_ —_ — — — = — — = == —_ 
Lv») 
© eielepezpeld er eye epeypely ey ey epee ey ey ep ep ap ey epee sya _ ~ _ ~ a a fa al ~ a fal 
LElolalanininianinininianinianinialalanlalianianianininianialalalala N N N N —N N N N N N N 
‘c BPP PLP PLP PL LPS LE PEepeypepeperyere re ;peresy eee rs pts rs rt =. ~ pts ~ rts ay 
. ; 
CIi~-LO|O Ol/Ole; oo; Oo ;oloe ol /ol/Oolol/olo;olo; oi o(o|o!oa|o|o|o!|<— — - -= -_ — - _ - _ -_ -_ 
=le we wee ee | owe we i | wf we ee we | = | Oolrol olo; oo, oo, o;o; e!|oe!C| «= —_ —_ —= = —_— oo — = — — = 
HOfoOlo!|( Ooo o/qo ol o!/e]|O1/O/}/O(O[ OJ wf =| ws SN | eS ee | © © S oS Se (om) S So S fo] So So 
CLKICG/S/OGsOsq oslo lqglqojiqlql qq qs qlqloqg|/qiol/qo\o|qo\o|o/|o (_m ] oS © Se S S (a) oS S © fan } 
a] et ll ee eo ee ee ee ee ee ee ee ee = _ — ~ — =— — —_ —_— — — 
SiC CC Cl CIM MMi MiMjiMiMiDi vfsulupelejuejuyueld uly aya] wie a <x <x <x . a a faa) faa) mM mM 
Oo =») ef el lm le em ee em me lm am a ee ee i me lle wn nw nw - nw o on nw nw Lad w 
qc f[u}lelefuedeleteldeletede} el ele | CpCe epic ie ima/ go aa waa). - - - - - - _ “ _ 
oO 
£ 
c 
Ss Cio aie Oo ou oO ra Oo a a. o. oO. oO. 
m)qQ/Q z|Q;O;ag/g/A 2z|Q;/O/M/oO;a Q}O;M!ca/A Q Oo faa) oO Q ou a) © faa) © a) al 
DIONIZ(AiAleiQ/OjIDi Oi ZieciAl iA; |Di ag i Zieiaa\a|iagaiziania Q = mM = a QA AQ > fea) Pd ~ 
AIMN|LO/O;/w | CT/ LIN DN/ CLI Ol/Ojw | L/ LIN D/C LO; Ll LIND nW/ C/O; < w” ~” = oO = <x ” op) <x © 
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INSTRUCTION SET (continued) 


ee Machine Code Operation os 
) BA98765 43 21 0(Clz|k|S| _ 


9 8 = 
Load [LD er i [1 1 0 OO rari ois zit iol] | | frei 

01 | | . 

11 


















i 
LDXY x,y] x3 x2 x1 x0 y3 y2 yl yO X<x, Yoy 


LDP M, i 1 1 100 1 i3 i2 il id M(X, Y)<i 
e.a3 a Y-Y+1 













PCS +1—PCS, SP-—SP, then 


LD re [POO OO rr Oreriro| | | | [rer 

a 

LD rr SWO]T OO OTRO oO100] | | | |r-Swo | 
| LD r SWI]1 00012 rOO1O1|] | | | [reSWE ss 
Branch | CALL ps. 0 1 p3p2 pl p0s5s4s3s2s1s0 Subroutine Call 











Ese PCP--STP1, BGs cares 
SP=1: PCP—STP2, PCS->STS2 
then p->PCP, s-—>PCS 


Return 
Ree STP1—PCP, aie bat 2 
SP=1: STP2—PCP, STS2—-PCS 


RET 


then, SP—SP 


| | M(X, Y)<i, then, Return 


RET LM, i 11°00 1 1 0 1 i8 i2 il i0 
1001 


RET AM, i 1 1 1 0 i8 i2 11 i0 


RET OM, i 1 1 13 i2 i1 10 


a‘ M(X, Y)<—M(X, Y)/i 
then, Return 

M(X, Y)<M(X, Y) Vi 
then, Return 

Jump 

p—PCP, s—PCS 

Jump Condition IF C=1 
s—PCS 


Jump Condition IF C+$0O. 
s-—>PCS 






- 





ps 0 0 ps p2 pl 00 s5s4s3s2s1s0 


‘ 


ae 
UV 


JP C,s;1011 0 0 s5 s4s3 525150 


gun Condition IF Z=~1 
$S—PCS 

Jump Condition IF Z2=0 © 
s—>PCS 

Jump Condition IF K=1 
s-—>P 
Reset K 

Jump Condition IF S~=1 
s-—>PCS 
Reset S - 


01101 
JP Z,s |1 0 1 1 1 0 s5 s4s8 s2 st sO 
JP NZ, s | 1 0 1 1 1 1 s5s4s8 82 si sO 
01010 


JP NZ s 0 
1 s5 s453 52 s1 s0 
> 3S 


1 
JP S 101 0 1 £1 s5 s4s8s2s1s0 
Jump indirect by A 


JP A,j {11001 0 j5 j4114141 
| | PCS5, 4-j5, 4 PCS3to0d<—A 


NOTE: 1 rf and r correspond to register A, B, J, K, L, X, Y, and M (X, Y). The following table shows the relationship 


between code and register. . 
Register 2225 


Register Aaa woe 
| 


Si 
A 0 0 0 K |0O 1 41 Y 
B 0 0 1 L 1 $0 Oj] M (X,Y) 
J 0 1 0 X 1 O 1 
2 i refers to 4 bits Immediate Data. Co refers to 1 bit Immediate Data. P refers to 4 bits Immediate Data. S refers to 


6 bits Immediate Data. 
3 PCP: Program Counter Page. PCS : Program Counter Step. STP : Stack Page. STS : Stack Step. SW : Stop Watch 










1 


ee ee 




































Counter. C : Carry Flag. Z: Zero Flag. K: Key Flag. S: Second Flag. 
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PF362-01 


CMOS 4 BIT SINGLE CHIP MICROCOMPUTER 
@Core CPU Architecture 

@32 KHz/455 KHz Twin Clock Operation 
@Built-in BLD and Analog Comparator 
@Built-in Watchdog Timer 








MIDESCRIPTION 
The SMC6214F is a CMOS 4-bit microcomputer using an SMC6200 as its core processors. It contains ROM, 
RAM, an LCD driver circuit, remote-control carrier output circuit, time base counter, analog comparator, 
watchdog timer, and other functions on a single chip. The SMC6214F provides an excellent solution for 
low-power system applications such as an infrared remote controller with a clock function. 





MiFEATURES 
@CMOS LSI 4-bit parallel processing 
GCIOCKS crrrrrrerere rete et eeeteeeeseneeee neces 32.768 kHz (typ.) or 455 kHz (typ.), selectable by software 
@lnstruction SO crrccccecccccccecccceceecncees 100 instructions 
@lnstruction cycle time-::::+:-1e+eesee 32kHz clock mode : 153 usec, 214 usec or 366 usec 
455kHz clock mode : 11 usec, 15 ~sec or 26 «sec . 
@ROM size Came e rr ce mc ccncccncananesescrsccscns 4,096 x12 bits 
@RAM size Corer ccc r cc eeccevacscesesccssceeeses 208 Xx 4 bits 
@input Port vvevrercreeeeeee eee ere eee eee eee ees 8 bits (pull-up resistors available by using a mask option) 
@Output Port verveeecreeseees sre ese esses eee 9 bits (clock, buzzer output available by using a mask option) 
@1/O POE vererc cree ese ee reece se eeee teense eceees 4 bits | 
@REM output -cvrvrreeeee erect rece ee ee teen eens 1 bit (hardware timer or software timer selectable by software) 
@LCD river --:---:eee rere eerste eee ee ee ee eens 32 segments x3 commons or 32 segments <4 commons 
(1/3 or 1/4 duty selectable by using a mask option) 
@Built-in LCD power supplies::::::---:-- Voltage regulator, voltage doubler, and voltage tripler 
@Built-in BLD circuit --:---+-+ee eee eee 2.3V (battery life detecter) 
@Built-in amplifier ----++---+-- sees eee eee Operational amplifier for MOS input analog comparator 
@Built-in watchdog timer 
@interrupts Sisieisie.aiaves.cilegieleieieisrs aes) oie eer. asaie.e External : two input interrupts 
Internal : three timer interrupts (B2Hz, 8Hz, 2Hz) 
one REM interrupt 
@Supply voltage ss:ssseceeeeseeeeesesseeeeeees 3V (2.2 to 3.5V) 
@Current dissipation ---:-:-+seeeeeee ee 32kHz clock mode : 5A (typ.) (basic clock mode) 
455kHz clock mode : 300A (typ.) 
@PAackage crrvrrreeceeeeeceereeceseeeeee eens 80-pin QFP (plastic) 


also available in chip form — 
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IBLOCK DIAGRAM 


OSC1 OSC2 OSC3 OSC4 /RESET /RSTOUT 








(‘Cees ce ere ee 
System 


BOM Osc Reset 


4,096 x 12 





Control 










Core CPU SMC6200 


Interrupt 
Generator 


| Port ee 
OK10 to K13 
‘ I ey = (TEST 
oF] Lo i sy 
tl si== 
SEG319 






Power 
Controller 


HPIN CONFIGURATION 


SMC6214 


80 
1 5 
= 

iS coos 
a © a. a 
=z mnboau95225 ,08 ,30 
900m <c<UN IME ESZEO BHD Y nS 
COO00SsSseSsefegegszseBRQv4aseres 
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1/0 Port 
aes 
ie _ ROO to RO3 
for | —ed R10 to R13 
{L ® R20 
— 





9 KOO to KO3 





RO} 





K10: 
KO3 
KO2 
KO1 

KOO 
PO3 
PO2 
POl 

POO 
R20 
R13 
R12 
R11 

R10 
RO3 
RO2 





PIN DESCRIPTION 


[Pinrame [ _‘Funetions———~=S~S~*d; Pinna] Fueliong 
Power supply (+) | AMPP Analog comparator non-reverse input pin 
| gs Power supply (—) AMPM Analog comparator reverse input pin 


Vss 
; 
Vis | 

















“ae bene 
Capacitor connection pins for LCD booster 


OSC2 Crystal oscillation output pin (containing CD) R10 to 13 
OSC3 Ceramic or CR oscillation input pin (R13: selectable for DC output or BZ output 
(selectable by using mask option) | R20 by using mask option) 
OSC4 Ceramic or CR oscillation output pin R33 (REM) | Remote-control output pin 
(selectable by using mask option) /RSTOUT | System reset output pin 
COM0 to 3 | LCD common output (1/3 or 1/4 duty selectable 
by using mask option) 
SEG0 to 31} LCD segment output (DC output available 
by using mask option) 





Output ports 
(R12: selectable for DC output, FOUT output 
or/BZ output by using mask option) 










st 









MIABSOLUTE MAXIMUM RATINGS (Vpp = 0V) 


Supply voltage Vss —5.2 to 0.5 

, Vv; Vss—0.3 to 0.3 

Input voltage 

Viosc Vs: —0.3 to 0.3 
Operating temperature T opr —20 to 60 
Storage temperature Tstg —65 to 150 


Soldering temperature and time 260°C, 10s (at leads) 
Power dissipation | Po | 
























Supply voltage 


Oscillation frequency 





Power supply voltage for LCD driver Vir 
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MELECTRICAL CHARACTERISTICS (Vpp=0V, Vss= —2.210-3.5V, Vis=—3.0V, Ta=—20t060°C) 


High-level. input voltage (1 View | K | 


input . V K00 to K13 0.2Vss 


= 


ax 











—0.8Vss 


0.1Vss 


0.2Vss_| 
| Vss_| 
ae a 
aes oe 


(1 a2 
Low-level input voltage (1) | P00 to P03 
F Highievel input curent (2) | Vi | 
F Lowevel input votage(@) | Var | 
[lua | Was Wh pun ester | KOO to Ki 


/RESET 


V 


o 


.9Vss 






> 














RL 
> 


> 


= 80 


P00 to 03 
at read mode 
(wi a builtin] 


Low-level input current 2 



















Vita=Vss uA 









program 


is 


pe 

High-level output current | lon Von1=0.1Vss ROO to R03 fo | 
R10 to R13 

Low-level output current ( Vot1 =0.9Vss /RSTOUT f 1.0 | 

High-level output current ( / lone | Von2=0.1Vss om 

(2) | toe is Saath 2 


3 


R 
Pi P| >|} 


S 





(1) 
1) 
; 2) 
2) 
\- V = ‘: V 
High-level output current = | tons _| on3=0.1Vss P00 to P03 
(4) | 






Low level output current love Vor2 =0.9Vss mA 

LA 

Low-level output current ( Vor3 =0.9Vss uA 

High level output current tons | Von4=0.5Vss mA 
R33 (REM) 

Low-level output current (4) Vor4 =0.9Vss mA 


Common output current 


lous Vous = —0.05V 
lows 








Vous = —2.95V 


PER TR 









| tons | Vous=—0.05V | SEGO to 31 


Segment output current 
8 P love Vorg = —2.95V | Vss=—8.0V 


i“ 
> 





Vaps=Vir, Ir =5uA 


| 
ro) 
co 
co 


2Viu1 
68M 


: 


wi 


*Vi1t0. 
“Viit0. 







Vss 
Vss 
— ith IMQ load 
wi oads 
Internal voltages between Vpp and V1) 
cae and between Vop and Vis 
BLD voltage | T=2.4_ 
| At halt OSCC=0,Ta=25'C | 
ae ee Vans = Vit 
Current dissipation lopr In Basic clock mode* | No panel load | | 


osy= Vu 
o pane! load 


In 455KHz clock mode No panel 


Ut 
‘*Basic clock mode: duty cycle 10% 


RE LR 


MPACKAGE DIMENSIONS 





1,008 10016 
(25.6204) 


0.787 #0008 80-pin QFP 


(20.0401) 


~ 164 41 
aE | 











(14.0491) 
0.772 20016 
(19.6204 


0.551 +0004 


———J 
—— 
——— 
————) 
= 
———— 
———9 
———) 
———> 
eta 
a 
a 
eee 
———o 
—— 
9 








‘ : 5 . 
1 (0.03) 10008 0.01410008 24 
(0.8101 (0.3510!) 


unit > inch 
mm 
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MREXAMPLE OF APPLICATION 











VL3 
VL2 


/RESET 


/RSTOUT 
VADSJ 





R33 (REM) 





SMC6214F . 


Ceramic c3 








INSTRUCTION SET 


; . | COR codes” code Flag ? 
G M fe) d 
roup INnemonic peran BAO 81765 4 lpze Clock Operation 


Branch | PSET [Pt 1 tO ae ee a i a 
| Ss [0 0 0 Os? s6 55 sé[s8 s2 st sO] | 5 PCB+-NPB, PCP<NPP, PCS~s7~0) 
[s7 s6 55 s4[s3 s2 si sO], | 5 PCB<NPB, PCP--NPP, PCS—s7~OifC=1 0 
JP | NC, ss [0 0 1 ts? s6 55 sé/s8 s2 si sO] 5 T PCB-NPB, PCP+-NPP, PCS<s7~O0ifC=0 
| Zs [0 1 1 Ols? s6 55 sf[s3 52 st sO] | 5 | PCB-NPB, PCPs-NPP, PCS<s/7~0 if Z=1 
| NZ s [0 1 1 ts? s6 35 s4[s3 s2 sf sO] dT 5 | PCB+-NPB, PCP—-NPP, PCS-s7~0 if Z=0 
| JPBA Tt tt tt oli oo of 5 PCB<-NPB, PCP—-NPP, PCSH-B, PCSL“A 
M(SP-1)<-PGP, M(SP-2)--PCSH, M(SP-3)—PCSL+1 
SP+-SP-3, PCP+NPP, PCS+s7~0 
M(SP-1)—PCP, M(SP-2)<-PCSH, M(SP-3)—PCSL +1 
SP+-SP-3, PCP+0, PCS+s7~0 





RETD 
System | NOP5S | 
Control NOP7 

HALT 


(array 

eee 

Flag 

| Operation 


1 st ON 
—0 (Decimal Adjust OFF 





rel | I—1 (Enable Interrup 
a 
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Fig Tock 


SS Se 





Stack Se 
Operation —S oreo 
Ee eee 
a 
aE 
(YH [it ttt 0 off 00 0; | 
a ee es 
a ee a 
a ee 
| XH |tittiinitorotor | 
ES ee 
| YH ji tttii tort oo of; 
a a 
PF UP TA tO tt OF Ot ttt 
LD ee 
| Sper [i t i tit tt tf0 Ort of 
Ce) a 
|r SPL [1 tt tft tt ifort ol 
Index . INC es 1 
Operation Y iit? oj1 it tfoo00 0; =~=~=6ht 65 
LO PX ML OT A [x7 x6 x5 x4] x3 x2 xt x0] 
YY, y {1 0 0 Oly? y6 y5 y4ly3 y2 yi yo; Ss 
a 
| Xr [1 1 1 0/1 0 0 Of1 Ort rol 
| YHr {tt 7 0/1 0 0 1]o tril 
| Yor Ji tt O]1 0 0 1{1 Ort rol 
[MH [Ti 1 O]1 01 0l01n wl 
Pr ML Tt tt O]t 01 Of1 Ori rol = =—hCT 5 
| er YH [ft tt O]1 01 1/0 i rt ro] 
| ore VEO [tt tT Olt OT tit On 
| XH, i = =[t 0 1 0/0 0 0 O]i8 i2 it Of) || ht tt 7 
| Xt i {i 0 f Of0 0 0 1fi3 i2 i) of |6hUt tl] 7 
| YH i =[1 0 1 Of0 of Ofi8 i2 i of | ht tl 7 | 
| YL i fT 0 1 Of0 Ot Tis 2 it oft tT 
| XH i [1 0 1 O]0 1 0 Ofi3 i2 it io] ot tl 
| Xt, i Tt Ot FO to fis 2 it of tt] 7 
| YH i {1 0 1 Of0 1 t Ofi8 i2 it of) ||6hUt tt 7 
| Yi [1 01 0/0 1 1 i[i8 i2 it io] ||ht tl (7 
Data LD {ni fi tt 0f0 0 rt r0lis i2 it iof 
Transfer | | ng [ttt oft 1 0 O[ri Oqigji i 
| A, Mn [tt 1 t]t 0 1 O[n8n2ninoi | 
| 8 Mn [ttt t/t 0 1 t[n8n2ning} | 
| Mn A [tt tf tft 0 0 Ol[nsn2nindo] 
| Mn Bo [ttt tli 0 0 tinsn2ni nol 
—————————— 
es ee ee | 
eae er ae OT a 7 rrdgqi qi = 
BEN ME tk 
Calculation | APP i ft 4 0 Of0 O ri rO/i3 i2 it i0| 
in gq ft 0 1 O[t 0 0 Ofri rOqigd} «*« f t] 7 
ADC pi dT 1 0 OF 0 1 et rid i2 it io] ®t tf 
ng {1 OF Olt 0 0 Iiri Ogi gd * t tl 7 
| SUB) [| nq [1 01 Of! 01. Ofrl gig} *« f t] 7 
SBC | rt TA 1 OO 1] O Trt rOlis i2 i) io; oo tl tl 7 
Ln gq {1 0 ft O]1 0 1 Firt Ogi gol + ft ft) 
Se 7 
1 ng [1 01 Off 1 0 Ofrt Oqigo ft | 
ee ee 7 
ee ae ae 
oq {1 01f O]1 11 Ofri O gig} 8 ft | 7 | 
SP pO a tt te 
iq Jt tt tf0 0 0 Olrt Oqigh =f tl 7 | 
SS SE Ee a 
fp ng [tt tt 170 0 0 tirt Ogiqg = =60ot OT 7 
Pp RIC err CU OT OTT tt tri Ort roy tT 7 
a a Be 
| INC] Mn at ttf tt O[nsn2nt nd] Ut tl 7 | 
| OEC E  Mn A TT tO tt iin8n2ning} ~=—=—hot ty] 7 | 
[| ACPX [ MX er [tt tt 1/0 0 1 Off Ort rol « t tT 7 | 
| ACPY [| MY er ~=6[i tt tf0 01 Of) tert ro] *® t th 7 | 
| Sscpx [| MXr [tit if0 01 t/t Ort rol « t tT 7 | 
| _ScPY [| MY r |i 1 t if0 Of tft tri ro] * ft tT 7 | 
[NOT | rr 17170 1/0 ori roitt tif t | 7] 


| 5 |S 
| 5 1S 
| 5 1M 
| 5 iM 
| 5 
| 5 
| 5 | 
5 _[MisP= er, SPeSP—1 
| 5 
| 5 | 
| 5 
| 5 | 
| 5 | 
| 5 


| 5 |S 
5 | SP 
| 5 | 
ae 
3 | 
| 5 | 
| 5 | 
3 
S| 
as 
fee] 
| 5 | 
mem Ie 
hk 
7 | 
XL—-i3~0 
| 0 
walls 0 
eae 
eae 
| 5 
5 
| 5 | 
ee 
| 5 | 
5 | 
ee 
| 7 
ze 
| 7 | 
| 7 | 
i ay 
a ae 
| 7 
| 7 | 
| 












Operation 


XH—M(SP), SP—SP+I 
XLeMA(SP), SP—SP +1 


(iss Ea ee ei cia SC eS i i eT IE 
aS XL+<-x3 ~ oe 


XH<-r 






X 
Y 
Y 


1 7? TYL—YL+i3~ 046 


XH -i3~0 











A+-M(n3~ —9) 
MO0= i= 0, M(X+1)<I7~4, X—X+2 












rAi3~0 

r/Aq 

M (nd 0)<M (nd = 0)-1 
M(X)—M(X) +r+C, X<-X+1 
M(Y)—M(Y) +r+C, Y-Y¥+1 
M(X)+-M(X) —r—-C, X—X+1 
M(Y)<-M(Y) —r— C, Y-Y+! 





PF248-02 


SMC8360Fscries 
CMOS 8 BIT SINGLE CHIP MICROCOMPUTER 


@Minimum Instruction Cycle Time: 1s 
@On-chip Gate Array 
@4KB ROM 

MIDESCRIPTION 


The SMC8360F Series is a high-performance low power CMOS 8 bit single chip microcomputer (minimum 
machine cycle time: 1s). It contains a ROM, a RAM, I/O ports, a timer/counter, and a gate array 
(SMC8362/SMC8367 : 2 input NAND X 848 gates). 
The major features include : 

@ High flexibility due to built-in gate array 

@ Reduce software overhead and faster processing. 

@The capability of implementing a general-purpose controller for peripherals of the processor, by 

implementing a bus interface circuit. 





MiFEATURES 
QGOPU rte teetttetetsereceecesenetsnaaens es CMOS LSI 8 bits @Release from STOP mode circuit (Gate array option) 
@0On-chip oscillator circuit:::---*---- 50kHz to 4MHz @interrupts : External interrupt sss 
@instruction cycle time-:-:---1 1 us (Min) INT, T1, and TO OR logic 
@lInstruction Set ocr cree ste eee eee 104 sets Internal interrupt wo eee eee c cece seeeeeewneneces 
@ROM Wie “Sia iateiaias aicieVolals a-svay oe aieja a e/= aisie’s oye sidlaleias datslee'a ae 4k X8 bits timer/Counter overflow 
GRAM crrrrrr errr c etree teeter tte e teen e cence 128 X 8 bits @Nesting levelScrrrercre eee eeeeeeee 8 subroutines (Max) 
@Built-in gate array @Operational modes ---:---: RUN, HALT, and STOP 
SMC8362/SMC8367 : 2 input NAND x 848 gates @Single power supply -::::: 5V+10% or 2.5 to 6.0V 
@Gate array ---+++--++-* SLA6000 Series Equivalent @Package--:------::+r 80-pin QFP (plastic) 
e! /O DOMES sore cce cee r ese rteceeacescsseeees 4 ports X 8 bits 


Gate array SMC8362/SMC8367 : 33 I/O (Max) 
@Extension of external program ROM (Gate array option) 


MEBLOCK DIAGRAM 


Gate Array logic circuit 


ee 


PORT-3 
(P30~ P37) 


PORT-2 
(P20~P27) 


GATE ARRAY LOGIC 


> 
r 
m 


Gees 
eee 
ae 
Ea Daa 
, ieee 
A ES 
z C4 
g MEER Oa 
ae eras fy 
= wt 

ae 

ae 


PSEN 
RB 
WR 
ss 
INT 
TO 
Ti 
OSC 
osc: 
CRT 
ExZ 
EAT 
RESET 
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MISMC8360F SERIES. - 









PORT-I(P10~P17) |Maxgetearay/0| = ~=Ssss=ss~Ss*«é@aacckeage 


Input port or -pin QFP (plastic 
SMC8362 | 848 gates Outout sore. as 80-pin QFP (p ) 
SMC8367 848 gates Address bus. pe 80-pin QFP (plastic) 





HIPIN CONFIGURATION MIPIN DESCRIPTION 
80-pin QFP (plastic) 





Bus interface bi-directional port | 
1/O port or 8 bit address bus 
I/O port 
1/O port 

Address latch enable 

Write 

Read 

Control mode pin 

Counter input 

System reset 

Single step 

Crystal oscillator input pin 
Crystal oscillator output pin 
Interrupt input 

Interrupt input | 

Interrupt input/clock output 
Gate array I/O pin 


SMC8362F 
SMC8367F 


* : Left floating 





MIABSOLUTE MAXIMUM RATINGS (Vss=GND) 














Ver-0.8t0 7. V 
v v 
Output curent/pin | lp | SSCtC=“~“~“~*~“‘“~*~*~sSSSCSCSCSC*~“~*~*~“‘~*~*~stCSCSim ACS 
Power dissipation | Pp | ~—~=Ss=~<“~*~“‘“*~KSC“‘(CCNSC#NWNW#NC#C#C‘(’ 





Storage temperature | —65 to 150 
Soldering temperature and time 260°C, 10sec (Lead only) 





MRECOMMENDED OPERATING CONDITIONS : (Ta= —40~85°C) 


fese=80kHz to MHZ [ 2.5 | —~+| 6.0 

Yoo | foss=50KHz toMHz [4.5 [8 | 55 | VC 
Re ee 

input voitags i Sg 

Operating frequency | fess | Voo=svai0% | 80 | — | 4000” | kHz 

















Supply voltage 
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MIELECTRICAL CHARACTERISTICS 
@DC Characteristics (CPU) (Vsgs=GND, Ta= —40 to 85°C) 


Von =5V+10% | Von=2.5 to 6.0V 













Mae My foe) OS 
ow vl input wotage | vas L08 es | — l — 
igh wel npat votage |_¥H | Excont RESET, 8, 0SC1| 2.0 — | Voo (0.6 — |Voo| Vv — 
rie input wotage [Vw | RESET, 8. 08C1_n=l| — | Voo 8.80 — |Voo] —_V 


re fee ae 
OL—!. 


lox = —1.0mA 
lou — 100uA 


= Vi=Vsg Input pin with pull-up resistor 

Input current a ae Vi=Vss Latch input pin 
[ RUN mode | — 125] 
fie “Vis SSpin__[Stop'mese =3- 
Ss LC 
| RUN mode | —3 | 
Vo SS pin [STOP mode | STOP mode | 60 _| 

| anon at high impedan 

LOP Vo=Vss (with pull-up resistors 


| When at high impedance 
LOL Vo=Vss (with latch input) 
When at pyey athe impedence. ° | impedance 
ILoH pyey athe impedence. ° | 





< 





< 











| High vel ouput votoge level output | High vel ouput votoge 


> 





R 


Input leakage current 


Rg 





Output leakage current 


3 


veseey 


“Woagyat ee — 
Hz, fe = tus 

HALT 
mode _ SMH. Tcy = lus) 


ES = 
Moss E0%|— 

- ae 
Von=s¥ 

a 

ae 

= 

materiel [30 


3 


Standby current 





(f= att, Tcy=I1yus) 


Voo = 
(f= TNitiz, Tey =4us) 


Data holding voltage STOP mode (no rapid STOP mode (no rapid votage change alowed) | change allowed) 


3 


| RE ER TR ETRE TR REIRETE 


Operating current 








3 


[—) 
co 
<= 
Oo 
Oo 


(f= sink pe = 1s) 
RUN 
mode 


iJ 
° 








TYPICAL CIRCUIT MEPACKAGE DIMENSIONS 


2.5V to 6.0V 


80-pin QFP (plastic) 








[NOTE 1] Crystal: 4MHz (Vo =5V) 
Ce=Cpo=50pF 
[NOTE 2] Ceramic oscillation is also applicable. 
* System clock : external clock 
Clock is supplied to the OSC1 pin from outside 
the system. 
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INSTRUCTION SET 







ADD A,Rr 
ADD A,(Rr) 
ADD A, $n 
“| ADC A,Rr 
ADC A, (Rr) 
ADC A, #n 
AND A,Rr 
| AND, A,r) 
AND A, #n 
ORA,Rr - - 
OR A,(Rr) 
OR A,#n 
XOR A,Rr 
XOR A,(Rr) 
XOR A,#n 
ADD (Rr),A 
ADC (Rr),A 
AND (Rr),A 
OR (Rr),A 
INCA 
DECA 
CLRA 
CPLA 
DA A 
SWAP A 
IRLA 
RLCA 
RRA 
RRCA 
INC Rr 
INC (Rr) 
DEC Rr 









Operational Instruction 





Flag manipulation 
instructions 


‘+LD (Rr),A 
LD Rr, #n 
LD (Rr), #n 
LD A,SRG 
LD SRG,A 
LDX A,(Rr) 
LDX (Rr),A 
LDPR A,(A) 
LOPS A,(A) 
EX A,Rr 
EX A,(Rr) 
EXN A,(Rr) 








Transfer instructions 
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Mnemonic. 

















































































A<-Rr 
A+ (Rr) 
A+-n7tod 
Rr<A 

(Rr) <—A 
Rr<—n7too 

(Rr) — n7tod 

A+ SRG 
SRG< A 

A+ (Rr) 

(Rr) <A 

A+ (PC11—8, A) 
A+—(0011, A) 
AeRr 

A+(Rr) 

A3 to 0 + (Rr)3 too 






i i= Fa 


. A<A+Rr 

A<A+(Rr) ; 

. A<+A+n7t00 
A+ A+Rr+CY —— 
A< A+(Rr)+CY =0, 

. A<A+n7too+CY 

A+AARr = 
A+A A (Rr) =0, 
A-—AAn7to0 
A~AVRr = 

AAV (Rr) =0,1 — 
A-AVn71t00 
A-AY¥Rr “= 
A-—A* (Rr) —r=0, 
A-A¥n7t00 
(Rr) — (Rr) +A =0, 
(Rr) <— (Rr) +A+CY =0, 
(Rr) (Rr) AA =0, 

, (Rr) <(Rr) VA =0, 
A-A+1 — 

A-A-1 | 
A<-0 
AcA 
Converts accumulator data into 

; 2-digit BCD 
A7 to 4 <> A3to0 
An+1< An Ao A7 = 
An+1+ An Ao+ CY, CY — A7n=0 to 6 
An An+1,A7< Ao - 
Ane An+1, A7~— CY, CY — Aon=0 to 6 
Rr<Rr+1 = 
(Rr) <— (Rr) +1 =0, 
Rr<Rr-1 = 
(Rr) — (Rr)— 1 r=0, 1 























r=0to7 
r=0,1 


PCl1-— MR, PC10to8 = N10to8 
PC7to0< N7to0 
PC7tco< A 

Rr —Rr-1 

if Rr +0 










r=0to7 
r=0,1 


r=O0to7 






















2 ifCY=1 JUMP 
r=O0to7 2 2 ifCY=O JUMP 
r=0,1 Ss 2 ifA=0 JUMP 
2 2|2\ifA+0 JUMP 
r=0to7 £ 2 ifAb=1 JUMP b=7to0 
r=0,1 $ 2 ifFl=1 JUMP 
§ 2 ifFO=1 JUMP 
r=0to7 2 if TF=1 JUMP & TF <0 
r=0,1 2 if INTF =1JUMP & INTF — 0 
2 if TIF=1 JUMP &T1F< 0 
r=0,1 2 if Tl="H’ JUMP 
r=0, 1 2 if TO='H’ JUMP 
r=0,1 2 if TO='L’ JUMP 
r=0, 1 2 ifMb=1 JUMP b=7to0 













(SP) — PC, SRG, SP « SP +1 
PCii-MR PCi0tos+-ni0 tos PC7to0™-n7 tod 
SP — SP-1, PC —(SP) 

SP+-SP — 1, PC—(SP), SRG—(SP 
A<+Pp 
Pp-A 
Pp <— Pp A.n7to0 
Pp = Pp V n7tod 





Subroutine 
instructions 




































OUT Pp, A 
AND Pp, #n 
OR Pp, #n 


p=0to3 
p=0to3 
p=0to3 


n=O to6 


1/0 instructions 





n=0to6 IN A, PO A+ PO 

OUT PO, A PO-—A 
r=0to7 AND PO, #n PO+ PO /An7tood 
r=0, 1 OR PO, #n PO + PO Vn7too 


r=0to7 A-TC 
TCA 
Start timer 

Start Event Counter 

Stop timer/Counter 
Internal interrupt enable 
Internal interrupt disenable 
External interrupt enable 
External interrupt disenable 
ALT<-0 

ALT <1 

MR<—0 

MR<— 1 

CLOCK is supplied from TO 
CPU Halt 

Stop CPU 

NO OPERATION 















Timer/counter 
instructions 































OUTTO CLK 
HALT 
STOP 
NOP 


Control instructions 




















r=0,1 3 Gn<-A 

r=0,1 =] A<Gn n=O0to3 
8 if Timing signal n=0to3 
e 5 Timing signal — 

r=0to7 - 3 

ee 1 & z 


1988/1989 CMOS 
C. PERIPHERALS DATA BOOK 


to 
,s** % 
wo 
% 
as* oe 
as* % 
,** * 
«* % 
s* % 
* 
yy % 
o 
A 
te A 
,** % % 
* % 4 
a** a 4% 
«* % 4 
% * 
\\ ? 
* % 
s° % ,s* % 
\3 
q* 4% tN * o 
\\o 6 \\ % 
q* o \) x 
) é \\ A 
? q* A 
te % « A 
"s % s** % 
% 4 «** % 
% % ’ % 
4% * ws 4 
> % 
% ? q* a 
* . * 
? 
% ws % 
é \) 4% é 
% s* 4 % 
* \ * 
% a** D % 
% y** 4% ¢ 
% yw % « ss* % 
? \) A \\ ? 
* % ss* % 
\) * .% 4 
? 
o@ as* $ 
\g 4% q* ‘ 
q's \' 
% o A \\ 
«* A 4 \\s 
\' eo A q% 
es 4 % Ys 
\\ A ? qs 
ys % o as 
¢ é 
as* % ws 
Ne % ys** % 
% ,v** % 
% yw % 
?O \) & 
%, rd ww %, 
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SMC82C37AC/-4/-5 





CMOS PROGRAMMABLE DMA CONTROLLER 


@Four DMA Channels 
@Low Supply Current 


MIDESCRIPTION 
The SMC82C37AC/-4/-5 is an enhanced CMOS version of a programmable 4-channel Direct Memory Access 
(DMA) controller. The device is designed to improve system performance by permitting the CPU to off-load 
the task of moving blocks of data to and from memory via one of the DMA channels. 


MIFEATURES 
@Four DMA channels 
@High data transfer rates ; up to 1.6M bytes/second 
@Enable/disable control of DMA request 
@Programmable features ---:-:: Logic polarity of DREQ and DACK 
Fixed or rotating priority 
Address increment or decrement | 
@Automatic features --------+---: Channel initialization @Clock frequency 





@External DMA termination —SMC82C37AC — : 3.1MHz 
@Single power supply ---:-::-:: 5V +10% —SMC82C37AC-4 : 4MHz 
@Package-sssssrressreteeete sees 40-pin DIP (plastic) —SMC82C37AC-5*: 5MHz 


* Under development 


MBLOCK DIAGRAM MEPIN CONFIGURATION 


STATUS 
x REGISTER 
MODE 
- REGISTER 
; MASK 
BUFFER aa REGISTER 


REQUEST 
REGISTER 
OMMAND 
REGISTER 
TEMPORARY 
REGISTER 


G-/4-/OVLEDZSOWS 


ADDRESS 
BUFFER 








WIABSOLUTE MAXIMUM RATINGS gg 0) 














01070 
Storage temperature range | Tag [CsC=“~*~‘“‘~S CO GSCSC“‘CSNC#*UWSCONSCNC*d; 
BIRECOMMENDED OPERATING CONDITIONS | oo (Ta=0 to 70°C) 


[Parameter | Symbol | Conditions [Min [Typ [Max | Unt 
Supply votage | Von | ~———sd— T8T 
Supply voltags | Ves dP iP 





MBELECTRICAL CHARACTERISTICS . 
@DC Electrical Characteristics (Vpp =5V+10%, Vss=0V, Ta=0 to 70°C) 


Symbol 












Low level input voltage | Vu | ~Ssé<“<t~*é~sé~sYSCS~t STC CS” ae al 
High level input voltage | Vw |. ”~”~CS~tC~YSC‘ STS «det | OCS 
lo.=2.0mA (data bus) 
fovminenie | te [Entities | | | Y 
eee ee a ee ee 
Pinput current ——=S«|~sS«dTSs*=C«=O tooo =| =S-t0«|«=S— S«d|~StS| SA 
Off state output current loz | loz | = Wi=0toVoo =| SO -t0 | OS] 0 | 
Supply current from Vop | loo | Vw=VooVu=Vesfox=WtyMn| — | — | 15 | mA _ 


@AC Electrical Characteristics 
























O Slave mode (Vpp=5V+10%, Vss=0V, Ta=0 to 70°C) 
| —— | ant SMCBICITAC4 | SMCBIC3TAC-5 
me [om | ae 
| Adiess or C$ setup time beforeread =| tar =| COT OT HL OL Hf OTH] os 
| CSsetup time beorewitersng edge | tow | | 200/ — | 150) — | 150] — | ons 
Adds setup time before wit rsngecge | tew | S| 200} — | 150) — | 150) — | ons 
| Data setup time before wite sng edge | tow =| = SC«d 200 | — | 150) —] 100| — | ins | 
| Address or CS hold time afterread | tea =| = S|] OL ~ [Lc Of] -~ LO -| ons 
| CShold time after write | tw =| — | o{|—-|o;—-|o}—| ons - 
| Address hold time after write | tw | = — = |o}|—~|o/|/-|o|—| ons 
| Data hold time after write | tw |  — ~ [ol |/—~|o|—j;o|—| ons | 
| Read pulse width || otew | 800 | ~ | 250| — | 200) — | ors 
tie pls who 
tesw | SC 800 | — | 800/ — | 800) — | ons 
| _Suply voltage setup time beforereset | testo | = SSSC« 80D] — | 00 | — | 500) — | ons 
| Reset setup tine befoereadorwite | tests | sd toy | — | Otov| — | tev] — | ons | 
[ona ei art [ te [= = fa a = Tif ns 
| Data output disable after read | tror =| = S—C—~iL«C SL 100 | | 100) O | 70] ons 
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ODMA mode (Vpp =5V+10%, Vss=0V, Ta=0 to 70°C) 


AC | SMC82C87A C82C37AC- ; 


taeL 

tact 
traaB 
Uopeealen ine from clock to ta SM 
taFaB 












Conditions 


ba | 


~J 
So 


Propagation time from clock to 


address floating 


te 
tro 
Propagation time from clock to ADSTB tstt 
tass 
|_Data hold time after ADSTB | tans 


Propagation time from clock to read trac 


or write active 
Propagation time from clock to read toc. 
Propagation time from clock to read toctTrR 
tocrw 
tr 
taHR 
tanw 
toov 
tool 
Ocala Da 
: 
Propagation time t 
from clock to HRQ iy 
ton 
tot 
toy 
teps 
i tos 























a 
3|\s 


tepw 

Ready setup time before cloc trs 
|_Ready hold time after clock | tri 
tus 


k 

k 

k 
Data setup time before MEMR tips 
Data hold time after MEMR | _ tio 





oS” 
15 
2/s 
SN 
eo|oe 
> z |S 
2/5 


meh | woo mol 
SiN ~N 
a|o S 





= 
~ 
~ 





Notes : AC testing waveform Reference level . 
Input pulse level 0.45V to 2.4V input Vin=2V, Vii =0.8V 2.4V —_ £39 VG 
Input pulse rise time § 10ns output Von =2V, Vo_=0.8V A.0.8V 08VfA 


Input pulse fall time | 10ns 0.45V 
@Timing Chart 


Reset Timing 
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Slave Mode Timing (READ) 


. GS, ADDRESS VALID ‘ff 







{DATA VALID, 


DB7—DBO 


Slave Mode Timing (WRITE) 


ip twe 


a twa 


ADDRESS VALID |] 


twws 


low 


tow two 





DMA Transfer 


: Pa 
a a ie a a 
7 SEE Pe 


HLDA eee //, Xs 
Py taHR 
DACK Fo eee ee qa 


tae tact 


AEN 
a 


A7~—~-AO 


ee aa ms 
DB7—DBO = 


eae, toctr Bras toctr . “tT tarc 
MEMR/IOR 
trac 
N ' 


tarc 
MEMW/IOW 
(Extended 
write) 
EOP 
(Internal) 


EOP 
(External) 


aan Ge 








Memory to Memory Transfer 


CLK 


PARP AR IS 


— aeae 


A7-A0 cae 
tst. ae 
ADSTB "a 


traoB 


tarps tios peer tion me 
DB7—DBO A15—A8 hd OAR 


te 45a me to 
7a wears 
trac ita ce tarc 
EOP 
(Internal) 


ters 
EOP 
(External) 
tepw 








MEMW 





Ready Input Timing 









MEMW/IOW 
(Extended 
write) 


Compressed Transfer Timing 
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HEFUNCTIONS 


The SMC82C37AC/-4/-5 is a programmable 4-channel DMA controller. The device offers a variety of 
programmable control features that can be dynamicaily reconfigured under program control. There are three 
programmable transfer modes : single, block and demand. There is also a full 64K address and word count 
capability per channel. 

The device consists of three basic control blocks : the timing control block, the program command control 
block and the priority encoder block. To start a DMA operation, set a start address, an end address, a 
mode, and commands. The device requests control.of the system bus when. HRQ=1 is valid. The CPU 
acknowledges that it has relinquished control of the system bus via the hold acknowledge pin (HLDA=1) 
to the SMC 82C37AC/-4/-5. A DACK signai is then sent to the highest priority channel! and DMA operation 
begins. 

In the process of the DMA operation, addressing is performed in two bytes. The low byte is outputs A7-AO 
and the high byte is outputs DB7—DBO; the high byte is sent to an external address latch. After the address 
is transmitted, the read/write control signals are sent to memory (MEMR/MEMW) or to a peripheral (IOR/ 


1OW). 


MBAPPLICATIONS 
DMA control of peripheral equipment such as floppy disks and CRT terminals that require high-speed data 
transfer. 


IIPACKAGE DIMENSIONS 






40-pin DIP 






2.047Max 
(52.0Max) 











0.512+0.006 
(13,040-15) 













0.600 £0.012 
co (15.24 +03) 
7 = Sa 
oo 238 
urd Ww Et 
Was ees 
; i 2 eon +0,004 
| | iB = 0.010-0.002 
0 100 — 0,020 . bo ! FS 3s (0,25 ~005) 
2.54 +0. | 0.540. =o 
a ae as 0.598 ~ 0.669 
(15.2~17.0) unit : inch 
(mm 


PF171-03 






SMC82C51AC 


CMOS PROGRAMMABLE COMMUNICATION INTERFACE 


@Synchronous/Asynchronous Receiver/Transmitter 
@Baud Rate -- DC to 64Kbps 
@Low Power 





MIDESCRIPTION 
The SMC82CS5IAC is the enhanced CMOS version of the industry standard Universal Synchronous/Asynch- 
ronous Receiver/Transmitter (USART) designed for data communications. 
MFEATURES 
@Synchronous 5 to 8-bit character operation 
— Internal or external character synchronization 
— Automatic SYNC character insertion 
— Synchronous baud rate : DC to 64K baud 
@Asynchronous 5 to 8-bit character operation 
— Clock rate of 1, 16, or 64 times baud rate 
—1, 1.5 or 2 stop bits 
— False start bit detection 
— Automatic break detection and handling 
@Baud rate : DC to 64K Baud 
@Full-duplex, double-buffered transmitter and receiver 
@Error detection: parity, overrun and framing 
@Single 5V (+10%) power supply 


@Package ce 28-pin DIP 
28-pin SOP* 





*Under development 


MIBLOCK DIAGRAM MPIN CONFIGURATION 





Transmit 


Buffer 
TxRDY 
Es 


Control 


e 


IVISOZB8OWS 


EF § 
Control RD 16[-) SYNDET/BD 
Data-Bus = ( ) SYNDET/BD RxRDY [414 157) TxRDY 


Receive 
Buffer 
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“MIABSOLUTE A MAXIMUM RATINGS . + oe Hex (Vss= OV, Ta=25 c} 


Sicely voltage. [Saisie te 0.3 to 7 


| Input voltage = sid voltage With respect to Vss — =0.3 to Vop + 0.3 

Operating temperature —_ —20 to 75 

| Storage temperature eer. 3 65 to 150 
RECOMMENDED OPERATING CONDITIONS (Ta=—20 to 75°C, unless otherwise noted.) 


[Parana [Smt [Conatns [vin Tip [wax [ont 
[Sip votes [eg 
Cv 





















Powersupply voltage | Vss_ | | 


MELECTRICAL CHARACTERISTICS 
aie Electical Characteristics Wile —20t075°C, Von =5V+10%, Vss=0V, unless otherwise noted) 


[Parameter | Symbol_| Conditions | Min | Typ | Max | Unit 

iit pat oe | w|i) 

F Lowievel input voltage | Va | Ss —S~=~s=S 

[Hihievel output votage | Vox | lox=—400uA | 2.4 

Low-level output voltage | Vo | tg =2.2mA 

Supply current from Vop i i a 
| 


























High-level input current 
Low-level input current | on | i= OVE 
Off-state input current = Vss=0V, Vi=O0V to Vpp 









Vop=Vss, f= 1MHz, 25mVims, Ta =25" C 
Vop=Vss, f= {MHz, 25mVims, Ta=25°C 





Input capacitance 

Input/output capacitance 
@AC Electrical Characteristics 
© Timing Requirements a= = —20 to 75°C, Vop =5V+10%, Vss=O0V, unless otherwise noted.) 


Symba 


Clock aca time *!.2 ana: 





+ 
< 
ne) 










Clock high pulse width two) tog) — 90 


Clock low pulse width 
Clock rise time 


Ta oe 
; IX baud rate 
Transmitter input 
| 16X baud rate 
clock frequency iia me 
Transmitter input clock IX baud rate 
arena ia clock IX baud rate ttpp 
ee IX a rate 
Receiver input clock 
| . 16X baud rate 
frequency 66y pa rae . ES 
Receiver put clock 1X baud rate 
16X,64X baud rate EweRPWL) 
Receiver input clock IX baud rate 
high pulse width 16X,64X baud rate twerPwe) 


Address De Ss before read t 

(65, c/D SU(A—R) 
Address naid ae after read t 

(CS, C/D) *3 h(R—A) 





en 















kHz | 
feos 2a 
tcvs) 








a 


O/;9O;9 
O}O;O 


RPW 






treo 





v2 











‘Sybot_| "EEN [Conditions [Min [Typ [Max [Unt 


Read pulse width twcr) 
Address setup time before write 
Address hold time after write 

Write pulse width 


Data setup time before write 

Data hold time after write two Ho ces setae 

E*SYNDET setup time before RxC | tsueso-mc)| tes | | 
trv 





















tsuca—w) 





th(w—a) 













tw | 200 











Write recovery time between writes * 4 Po 
RxD setup time before intemal sampling pulse tsu(rxd-I5) tsrx Wee weal 
RxD hold time after intemal sampling pulse thiis—RxD) 2 aaa 


*1 The TxC and RxC frequencies have the following limitations with respect to CLK. 
For 1X baud rate ftx, frxS1/(30tcig)). For 16X, 64X baud rate frx, fax S1/(4.5tcig)) 

*2 Reset pulse width =6tc(g) minimum. System clock must be running during reset. 

*3 CS,C/D are considered as address. 

*4 This recovery time is for mode initialization only. Write data is allowed only when TxRDY =1. Recovery time between 
writes for asynchronous mode is 8tcig), and that for synchronous mode is 16tc,4). 








O Switching Characteristics (Ta= ~20 to 75°C, Vop =5V+10%, Vss=OV, unless otherwise noted.) 


[Parameter | Symbol | ESI" [ Conditions? Min | Typ [Max Unit 
ee | ae a AA a ae A ae A Be 
teeomlieo a e  e e 
(es calle ee ge 
i ne ae ae ee ae 
een” heue eg Jtuoeae ee 
2 ae 7 
Scan (ae et (ee 

































TxD enable time after falling edge of TyC 
Propagation time from center of last 
bit to TxRDY clear *6 
Propagation time from write data to 
TxRDY *6 

Propagation time from center of last 
bit to RxRDY *6 






















tPLH(CLB—RxR) 








Propagation time from center of last t t 
bit to TxEMPTY *6 PLH(CLB—TxE) TxEMPTY 
Propagation time from rising edge of 

teHuw-o) 


*5 Assumes that address is vaild before falling edge of RD. 
*§ Status-up data can have a maximum delay of 28 clock periods from the event affecting the status. 





*7 Input pulse level 0.45 to 2.4V Reference level Input Vin =2V, Vii=0.8V 
Input pulse rise time 20ns Output VoH=2V, VoLr=0.8V 
Input pulse fall time 20ns 
2.4 
ba 8 
0.45 oh - 
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@Timing Chart 





O System clock (CLK) 


O Transmitter clock & data 


7 8 9 10 11 12 13 14 15 1464 1 2 3 
TxC (16 X) 


Tx€ (1 X) — —_———, 


PZV(TxC-TxD) 


ee ee Dene 


OReceiver clock & data 


Rx-bit counter starts here 
RxD y 


Start Bit Data Bit Data Bit 


8RxC Periods 16RxC Periods 


— 2345 6 7 8 J9 10111213141516 123 45 67 8 |9 10111213141516 1 2 3 
fats | “ ete een ee 
1 3tcre) 
Sampling | 
Pulse twi¢) 
thas-rxb) 





OWrite control cycle (CPU — USART) 


tsuraw) thow-a) 


it 


sucog-w) |_thiw.09) 


D7 to DO { Data valid f 
(Data Input) 
tPHuw.c) 


DTR,RTS 


OWrite data cycle (CPU — USART) 


tsuca-W) twa) 


tsuca-W) = twa) 
F.2A | 
= 


D7 to DO 4 
(Data input) q Data valid | 


O Read control cycle (USART — CPU) 


rn) 


tezv(R-0Q) 


(Bat Aid, Date vals | 
(Data Input) v4 Data valid ) 


tsucc-r) 


tpvzr-0Q) 


O Read data cycle (USART — CPU) 


(Data Input) \y ar 





C-11 





OTransmitter control & flag timing (async mode) 


~ WR- TxEN WR- DATA1L WR: DATA2 WR- DATA3 WR:- DATA4 | WR- SBRK 
TxRDY , 
(Pin) - 
“i zivuitaw, \ A_\ oe 
TxEMPTY ian 
TxD \A0280800, — 0868 t\ OAH) cesre; 


ee | DATAI DATA2 DATA3 DATA4 Break State 







tPLH(CLB- eh 


* 8 Example format=7 bits/character with parity & 2 stop bits 
*9 TxRDY(pin)=1<(Transmit-data buffer is empty):(TxEN =1)-(CTS=L)=1 
*10 TxRDY(status)>+1<—(Transmit-data buffer is empty) =1 


O Receiver control & flag timing (async mode) 


CLD a a ee Ne ey 
RD DATA1 RD DATA3 RD ALL 0 DATA 
RD Poe 4... 1 


WR-RxE WR RxE 


WR 
BD 
(Pin) : 


tPLH(CLB-RxR) 


(Status) ai ( 


RxD SPSS ?\SOESRGEY $ \LAIARROY Ss \soizssserh sorzsss6Pe 


DATA1 P DATA2 P_ DATA3 P Break State 


*11 Example format =7 bits/character with parity 
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———— 


OTransmitter control & flag timing (sync mode) 











C/D 
WR WR WR 
ae: DATAL DATA2 DATAS DATA wy SBRK an 
_ k mi 
CTS ti : i 
act ly A . 
(Pin) 
Bebe 
i“ Hee ai Cr is 
TxEMPTY = 
| 
TxD Mark ee ne 4B a sa a Mark | ¥  oMark RRP 
State paTAl DATA2 SYNC SYNC DATA3 DATA4 State Break State DATA5 SYNC SYNC 
CH1 CH2 State CH1 CH2 





* Example format=5 bits/character with parity, bi-sync characters. 











O Receiver control & flag timing (sync mode) 


Internal Sync Mode 








External Sync Mode 
Se 





C/D 
RD RD RD RD RD RD RD 
ra DATA1 STATUS DATA3_SYNCCH1_ STATUS STATUS DATA 
RD 
WR-EH-RxE WR-EH-RxE 
WR 
nen tPLH(RxC-SYD) External tsu(eESD-RxC) 
ync sync 
Pin) (Output z (Input) 
(Status) DATA4 
DATA2 f od 
OE Lost 
(Status) Hy 
RxRDY 
RxD OAR ERE AP OREO OU RICCO) JSG 
SYNC SYNC !!DATA1 DATA2 DATA3 SYNC SYNC 
ed aes CH1 CH2 1 CH1 CH2 
RxC : 
Exits Hunt Mode 4 t Character Exits Hunt Mode aad t SYNDET Set 
SYNDET Set Assembly SYNDET Set Character (Status): 
Begins (Status) Reny 
egins 


* 


Example format=5 bits/character with parity, bi-sync characters. 
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MIFUNCTIONS , 
The SMC 82C51AC is used as a peripheral device and programmed to interface a CPU with virtually all 
serial data transmission techniques presently in use. Including IBM’s “bi-sync”. The SMC82C51AC can 
accept data characteristics from the CPU in parallel format, convert the data into a serial stream and trans- 
mit the data via the TxD pin. It can also receive data in a serial stream via the RxD pin, convert the data 
into a parallel format and transmit the data to the CPU. The SMC82C51AC, upon receipt of parallel or serial 
data, will flag the CPU using the TxRDY or RxRDY signals. The CPU can also poll the SMC82C51AC status 


with C/D=1. The status which may be read contains Information such as data transmission error, parity 
error, overrun error or frame error. 


MB APPLICATIONS 
In 8-bit microcomputer applications, modem control of data communications. 
Control! of CRT, TTY and other terminal equipment. 


MIPACKAGE DIMENSIONS 


28-pin DIP 


28-pin SOP 


1.472Max 
(37.4Max) 


1.445 £0.04 
(36.7#0.1) 


0.331 +0.008 
(8.4202) 
0.016 29.004 
(0.4201) 


ee: 


0.020 + 0.008 
> S'0.470 40.012 (0,5 #02) 
(11.93+03) 


0.1 £0.010 0.018 +0.004 
(2.54 +£0.25) (0.46 £9.1) 


0.123 +0.002 


unit : inch 
mm 


unit : inch 
mm 
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SMC82C54C/-6 


CMOS PROGRAMMABLE INTERVAL TIMER 


@3 Independent 18-bit Counters 
@6 Programmable Counter Modes 
@Low Power 


HEIDESCRIPTION 
The SMC82C54C*)-6 is a CMOS Programmable Timer/Counter. It is designed to provide a flexible solution to 
Timer/Counter requirements in microcomputer systems. The device provides three independent 18-bit coun- 
ters. Each counter is capable of handling clock inputs up to 8 MHz. This Timer/Counter has six program- 
mable modes. 


MIFEATURES 

@Compatible with most 8-bit microprocessors 

@Three independent 16-bit counters 

@Clock input Ui Sleiacs'e.Ace' aera ecsiaeie e aieieenrece SMC82C54C *! DC to 8MHz 
SMC82C54C-6 DC to 6MHz 

@Binary or decimal counter 

@Six programmable counter modes 

@Status poll feature 

@Single 5V (+10%) power supply 


@Package Poe er eee neencreeesosneneee 24-pin DIP 
24-pin SOP *? *1 SMC82C54C : Under development 
*2 Under development 
MIBLOCK DIAGRAM MEPIN CONFIGURATION 


Data-Bus 
Buffer 


op) 
= 
© 
©. 
N 
© 
ol 
rs 
©) 
a 
re) 


Internal 
Data Bus 
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Parameter . Symbol | | Ratings : 


Power supply voltage Vop 


Input voltage: 





















—0.3 to Vpp + 0.3 
—0.3 to Vpp + 0.3 
—20 to 75 
—65 to 150 

260°C, 10s (at lead) 


Output voltage Vo 
| Operating temperature | Tom 
Storage temperature Tstg 


T sol 
HERECOMMENDED OPERATING CONDITIONS (Ta=—20 to 75°C, unless otherwise noted) 


Typ | Max | 
et ee ee 
MIELECTRICAL CHARACTERISTICS 
@DC Electrical Characteristics (Ta=—20 to 75°C, Vpp=5V+10%, unless otherwise noted) 


[Parameter | Symbot [Conditions [Win [Typ | Max [Unt 


High-level input current 
Low-level input current 


























































Off-state output current 


Power supply Current 


Power supply current during STAND BY 


Input capacitance 














Input/output capacitance 





Ci Vi=Vog, f= IMHz, 25mVrms, Ta=25°C 
Vor =Vss, f= IMHz, 25mVems, Ta=25'C 


@AC Electrical Characteristics 


O Timing Requirements (Ta= —20 to 75°C, Von=5V+10%, Vss=OV, unless otherwise noted) 
Read cycle | 


[Parameter | Symbol ["SQR"[ Conditions [Min [Typ | Max [Unt 
: 
[Read recovery time | tw [tw | 


Write cycle 7 





















C.=150pF 





Write pulse width _ 150 
CS setup time before write | tsusw | tw 
Address setup time before write | tsucaw | taw | 








tsw 

taw 
Address hold time after write 
Data setup time before write 


CL = 150pF 








Data hold time after write 
Write recovery time 
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OClock and gate timing 


Clock high SMC82C54C as 
pulse width | SMC82C54C-6 
Clock low | SMC82C54C 

tow | 























ns 











CL=150pF 






Clock rise time tr) Ee, of 


Clock fall time tt) 


Clock cycle SMC82C54C 
i tee) tcLk 
time SMC82C54C-6 















Gate high pulse width tw(GH) 


tr 

tr 

tew 
Gate setup time before clock tsu(G-¢) 
Gate hold time after clock th¢-¢) 


© Switching Characteristics (Ta=—20 to 75°C, Vpp=5V+10%, Vss=O0V, unless otherwise noted)* 


Propagation time from address t t 
to output PZV(A-Q) AD 


Propagation : SMC82C54C ; . : 

time from rea PZV(R- RD 

to output SMC82C54C-6 ee C. = 150pF 
acme 


Propagation time from gate to 
out ae : texv(G-o) tope 


Propagation time from clock to 
output PXV(¢-Q) OD . 


* A.C Testing waveform 
Input pulse level 0.45 to 2.4V 24 
Input pulse rise time 10ns 2 2 
Input pulse fall time 10ns 0.45 
Reference level input Vi=2V, Vi=0.8V 
Output Von=2V, Vo. =0.8V 








mean 
~ 
—) 





MIFUNCTIONS 
There are three independent programmable 16-bit counters. Each counter can operate in any of the six pro- 
grammable counter modes. Mode O(Interrupt on Terminal Count) is typically used for event counting. Mode 1 
is a retriggerable one shot. Modes 2 and 3 are typically used as rate generators. Modes 4 and 5 are used 
as triggered strobes. With software and hardware triggered, respectively. Each counter’s status can be 
monitored by polling via the read back command. 


MITIMING CHART (Reference voltage : High = 2.0V Low=0.8V) 


O Read cycle 


DO to D7 











OWrite cycle 


AO, Al 


thaw.) 
DO to D7 


trec(R), trec(W) 


(Recovery time) 





OClock and gate cycle 


twiGL) . twiGH) 





GATE 


tsuG-¢) 


oN 
| twat _| 


t 


PXV(EQ) |’ 


tpxv(G-9) 


BRAPPLICATION 
Delayed time setting, pulse counting and rate generation in microcomputers. 


HIPACKAGE DIMENSIONS 


1,244Max —_ | 24-pin DIP | | ; — 24-pin SOP 


(31.6Max) 


0.512 40.006 

(13.90.15) 

0.331 £0008 
(8.4202) 


0.600 10.012 
(15.24 +03) 


12 0.016 22.008 
(0.4201) 


(0.277808) 
| : 0.591 20008 Pt) 
0,1 20.010 LoS 0.598 ~ 0.669 oo ; 
: : = 0.470: 0012 
| | (2,54 2025) (15.2~17.0) + Ca aan 


unit > inch 
mm 


0.110Max 0.217Max 
(2.8Max) (5.5Max) 
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PF172-02 


SMC82C55AC-5 


CMOS PROGRAMMABLE PERIPHERAL INTERFACE 


@24 Bit Input/Output 
@improved DC Driving Capability 
@Low Power 





MIDESCRIPTION 
The SMC82C55AC-5 is a CMOS General Purpose Programmable I/O device designed for use with an 8/16 
bit CPU. The device has 24 programmable I/O pins that can be individually programmed in two groups of 
12. 


MIFEATURES 
@24 programmable |/O pins 





@Compatible with 80XX series of microprocessors 
@Direct bit set/reset capability 
@improved DC driving capability 
@Single 5V (+10%) power supply 
@TTL compatible 
@Package See cen eee cenevessecccsorees 40-pin DIP 
40-pin SOP* 


* Under development 


MBLOCK DIAGRAM PIN CONFIGURATION 


ae A 


a, 
ots (Most és 


cant Ce 
interial nt | [SRE —t Group B 
Data Bus Port C 


| (Least ce 


a cant 4bits) 
Buffer 
Group B . 
8 


Control 


G-OVSSOC8OWS 


(8-bit) 














 WPABSOLUTE MAXIMUM RATINGS gg OV, Tan t5'C) 



















Parameter _. Conditions «Aes 7 Ratings 


HJRECOMMENDED OPERATING CONDITIONS : (Ta=—20 to 75°C, unless otherwise noted) 


[Paranator | Symbol | Gondons [Min Tye | Mex 


MELECTRICAL CHARACTERISTICS : 
@DC Electrical Characteristics (Ta=—20 to 75°C, Von =5V+10%, Vss =0V, unless otherwise noted) 


[Paraneter | Symbol | Gendtions | _Min_| Tw | Max | Unit 
Vss =0V. All input mode. . 
[per Bape) | 
Input leak current fF ae | Vss=0V, Vi=0V, Voo | — | — | 
Po tate tinstoear) = [| 


*1 Current flowing into an IC is positive, out is negative. 
*2 The sum total lon current must be less than —64mA on port B, C, and —32mA on Port A. 
@AC Electrical Characteristics : , 
© Timing Requirements (Ta=—20 to 75°C, Vpop=5V+10%, Vss=OV, unless otherwise noted) 





























Supply current from Vpp 


Input capacitance 


Input/output terminal capacitance 








b 

Read pulse width. 

Peripheral setup time before read 

Peripheral hold time after read thR-PE) tHR ae 

Address setup time before read Le | = | ons | 

Address hold time after read —— 

Write pulse width | two | tww 200 | 

Data setup time before write 

Data hold time after write 0 | 

Address setup time before write ie 

Address hold time after write | =a 

Acknowledge pulse width 300 
| 350 
a 
[esi 
| 880 









Strobe pulse width 
Peripheral setup time before strobe 
Peripheral hold time after strobe 


Read/write cycle time 
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@Switching Characteristics (Ta=—20 to 75°C, Vpp =5V+10%, unless otherwise noted) 
Propagation time from read to 
Hare trexn00) 7 | ons 
Propagation time from read to t t 100 | ons 
data floating *3 PXZ(R-DQ) OF 


Propagation time from write tPHL(W-PE) t 

to output tpLH(w-PE) WB 

to IBF flag PLH(STB-IBF) 

to interrupt PLH(STB-INTR) SIT 

Propagation time from read to eal 
interrupt PHL(R-INTR) RIT 

Propagation time from read to C.= 150pF 
IBF flag tPHL(R-IBF) trip 

Propagation time from write 

Propagation time from write t t 

to OBF flag PHL(W-OBF) WOB 






Propagation time from ack- t t 
nowledge to OBF flag PLH(ACK-OBF) AOB 
Propagation time from ack- t t 
nowledge to interrupt PLH(ACK-INTR) AIT 
Propagation time from ack- t t 
nowledge to data output PZX(ACK-PE) AD 
Propagation time from ack- 
nowledge to data floating *3 PXZ(ACK-PE) KD 
*3 Test conditions are not applied. 
*4 A.C Testing waveform 
Input pulse level 0.45 to 2.4V 2.4 5 
Input pulse rise time 10ns 0.8 0.8 
Input pulse fall time 10ns 


Reference level input: Vin=2V, Vii=0.8V 
Output Von=2V, Vo.=0.8V 





MFUNCTIONS 
The SMC82C55AC-5 has programmable I/O pins that interface peripheral equipment to the CPU. The system 
software programs the functional configuration of the device. 
The 24 programmable I/O pins may be individually configured in two groups of 12. Each group has three ma- 
jor modes of operation : 0, 1 and 2. In mode 0, each group of 12 I/O pins may be programmed in sets of four 
inputs or outputs. In mode 1, each group of 12 I/O pins may be grouped as one 8-bit I/O data port and one 4- 
bit control/status port. Mode 2 is used in Group A only, as one 8-bit bidirectional port and one 5-bit control 
/status port. 
In mode 1 or 2, the control/status port bits can be set or reset by the CPU. A RESET pin is provided to clear 
all internal registers and set all ports to an input mode. 


C-21 





eee emmnentnt “esatn pie gee ane 





@Timing Chart 


O Data bus read operation 


twcr) 


CS, AO, Al i ase Se 





O Data bus write operation 


twow) 
WR ay 
tsu(A-W) thcw-a) 
a ae NNN aE 
tsu(D@-w) thcw-DQ) 


O Mode 0 Port input 


thr-PE) 


PORT INPUT 





O Mode 0, 1 Port output | 


tPHLCW-PE) 
tpLH(w-PE) 


PORT OUTPUT 
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OMode | Strobed input 
tw(sTB) 


ms — : 


tPLH(STB-IBF) 


IBF 
tPHL(R-IBF) 
RD jn 





—_ Jf 







tPLH(STB-INTR) tPHL(R-INTR) 


tsu(PE-sTB) thisTB-PE) 


—_ 
INPUT \\S t// 











O Mode | Strobed output 








WR 
OBF 
ACK 
INTR 
tPHL(W.PE) 
tPLH(W-PE) 
PORT 
OUTPUT 
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O Mode 2 Bidirectional 


tPHL(W-OBF) 


tPLH(ACK-OBF 


twcsTs) 


tsu(PE-STB) th(STB-PE)tpzx(ACk-PE tpxz(ACK-PE) 


SS 
Dae 
NN! V/A “I 





#5 INTR=IBF*>MASK:STB-RD + OBF*MASK:ACK:WR 


MAPPLICATION 
The SMC 82C55AC-5 is used as a general purpose programmable I/O device designed to interface peri- 
pheral equipment to the 80XX series of microprocessors. 


MEPACKAGE DIMENSIONS 


C40-8 2.047Max 40-pin DIP 40-pin SOP 


(52.0Max) 


0.079 — 40.118 +9 depth 0 - 0.004 
(2 = $3291) (0 - 0.1) 


0.512 £0.006 
(13.0 £0.15) 


0004 ms 
oO ~,. 
|_ ATA). 40.059 #00 depth 0 ~ 0.004 
85 (61.591) (0 -0.1) 


0.600#0.012 
(15,24+0.3) 


Ener 
| 
0.01078808 
+0. 
(0.25 700s) 


' 


| 
0.020Min 
{te 


0.110Min 0.217Max 
(2.8Min) (5.5Max) 


0.598 ~0.669 17518 gg sagen BS 

(15.2~17.0) se S 
unit : inch unit : inch 
(mm) mm 


0.100 £0.010 0.020700 
(2,54 £0.25) I (0.5 £0.1) 
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PF174-02 


gi _SMC82C59AC 


CMOS PROGRAMMABLE INTERRUPT CONTROLLER 


@Supports 8 Levels of Interrupt 
@Many Functions for Interrupt 
@Low Power 





MIDESCRIPTION 
The SMC82C59AC is a CMOS Programmable Interrupt Controller. The device is designed to minimize. the 
system software overhead required to handle multi-level interrupts. The device requires no clock inputs. 


MFEATURES 
@Supports eight levels of interrupt 
@Cascadable up to 64 levels 





@Programmable 
— Priority 
— Mask Capability 
— Vectored Address 
@Single 5V(+10%) power supply 
@Package sida wae: ose. wrai ee eis0e sr areeriese ereveversre 28-pin DIP 
28-pin SOP* 


* Under development 


MIBLOCK DIAGRAM MPIN CONFIGURATION 
_ 71 oo ee ee 














n 
= 
.) 
-00 
ND 
2) 
on 
Ve) 
> 
O 


Cascade 
Interrupt Mask Register Buffer/ 


(IMR) Comparator 
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-MIABSOLUTE MAXIMUM RATINGS ey, Ta= 25°C) 






MRECOMMENDED OPERATING CONDITIONS (Ta = — 20 to 75°C, unless otherwise noted) 


[Parameter | Symbct | Gonditions [Min [Typ [Max [Unt 


MELECTRICAL CHARACTERISTICS 





















—@DC Electrical Characteristics (Ta=—20 to 75°C, Von =5V+10%, Vss=0V, unless otherwise noted) 






[Parameter | Symbat | Conditons [Min [Typ | Max 
High-level output voltage lou = — 400A 
V 
















IL 
on = ae 
inerrupt request outper” | Vowowr) | ton= 100A | 8.5 
Vo | ta =2.2ma | 
loos __|Voo=8.8V,Vi=Voo or GND output open) — 
High-level input current Pn | MV dt 
| Lowlevel input current =| on | OV | 10 
loz =0. Le 
= a 
Ci 





Low-level output voltage 





Standby supply current from Vpp 







interrupt request inputs 


V 
Off-state output current Vss=0, V:=0.45 to 5.5V 
High-level input current, lieiiny 
interrupt request inputs IL(IR) 

Input capacitance Vop=Vsg, f= IMHz, 25mVrms, Ta=25°C fF — | = | 0 | 

Input/output capacitance Cio Vop=Vss, f= 1MHz, 25mVrms, Ta=25'°C FP o-— | = | 20 | 


@AC Electrical Characteristics 
© Timing Requirements (Ta=—20 to 75°C, Vpp =5V+10%, Vss=OV, unless otherwise noted) 
Address hold time after write | tnow.ay = 





Address setup time before read tsuca-R) 
Address hold time after read 
interrupt request input width, low-level 
time, edge triggered mode W(IR) JLJH 
Cascade setup time before INTA (slave) 
Write recovery time twHre 
Read recovery time 
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@Switching Characteristics (Ta= —20 to 75°C, Vpp=5V+10%, Vss=O0V, unless otherwise noted) 


Parameter 


Data output enable time after 
read 

Data output disable time after t 
read PVZ(R-DQ) 
Data output enable time after t 

address PZV(A-DQ) 


Propagation time from read to 
i t 




















enable signal out 

disable signal output 

input to interrupt request output 
Propagation time from INTA to 


cascade output (master 


Data output enable time after 
cascade output (slave 








+1 INTA signal is considered read signal 
CS signal is considered address signal 


Input pulse level 0.45 to 2.4V 24 
Input pulse rise time 10ns c : ae 
Input pulse fall time 10ns 0.45 : 
Reference level Input ViH=2V, Vii=0.8V 

Output VoH=2V, Vor=0.8V 
Load capacitance C_L=100pF, where SP/EN 

pin is 15pF 
MFUNCTIONS 





The SMC82CS59AC is able to handle up to eight vectored priority interrupts for a CPU. The device is design- 
ed for real time use and thus reduces system software overhead. The priority and interrupt mask can be 
reconfigured as required by the system software. 

When a peripheral requires servicing an interrupt is generated by the peripheral. The SMC82C59AC based 
on the mask and the priority of the interrupt will issue an interrupt request (INT) to the CPU. After the CPU 
acknowledges (INTA) the interrupt ; the SMC82C59AC can “point” the Program Counter to the service routine 
associated with the peripheral interrupt request. This “pointer” is a programmed vector address in the devi- 
ce and is released via the data bus. 


@Timing Chart 





OWrite Mode 
WR f= 4 
thcw-DQ) 
tsu(D@-W) 
O Read Mode 
CS, AO 
tsuc@-R) 
RD_ 
INTA 
tpzvir-00) 
D7 to DO ( 
tPLH(R-EN) 
EN 
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- Olnterrupt Sequence 


oO Other Timing 


teLHdR.inT) 


teivanta-casy. tsu(cas.iNTA) 





kk "tPZV(CAS-00). ' *2 

CAS2 to CASO = 

*1 8086 mode 

*2 8085 mode 

*3 8086 mode is in high-impedance state, pointer is released during the next INTA. When in single 8085 
mode, data is released by all INTAs. When master, CALL instruction is released during the first INTA, high impe- 
dance state during the second and third INTA. When slave, high impedance state during the first INTA, vectored 
address is released during the second and third INTA. 








sa Sa eee er 


| 


trec(w) 





2 
Z| 


\ / ‘ tiectRy \ / 


Zaz 





as 





z 
> 


| 


MBAPPLICATION | 
The SMC82C59AC can be used as an interrupt controller for most CPUs and specifically the 80XX series 
microcomputers. 

MIPACKAGE DIMENSIONS 
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trae) 28-pin DIP 28-pin SOP 


0.512 +0.006 
(13.00.15) 


0.600 +0012 
(15.2429) 
0.331 20008 
(84:92) 
20004 
(0.4201) 


O.110Min 0.217Max 
(2.8Min) (5.5Max) 


+6003 5 “oe 
0.140010 0.02020008 38 (0.277885) J 
| | 2sazozs | (0,540.1) 5 0,598 ~ 0.669 iia 0.68970008 
(15.2 ~ 17,0) (eee | 
ai as 
rae 5 3 ho 4702 5°02) se he elo 

unit : inch cusses) unit > inch 

(mm) (mm) 


PF253-02 


a SMC5242C | 


CMOS REAL TIME CLOCK 


@ Microprocessor Direct Bus Connection 
@Function of Hours, Minutes, Seconds, 

Days of Month, Months, Years, Days of Week 
@Low Supply Current (Power Down Mode) 





HIDESCRIPTION 
The SMC5242C is a CMOS real time clock IC with calendar information designed to operate in bus oriented 
microprocessor applications. Standard quartz crystal (82.768kHz) is applicable. 


MIFEATURES HEPIN CONFIGURATION 
@4 bit bi-directional DATA BUS and 4bit ADDRESS BUS 
@12-hour/24-hour operation (selecitive) 

@BCD format code from seconds to years 
@ +30 seconds error correction with software 





@Selective interrupt output/periodical clock output 
@Start/stop function 
@Automatic distinction of Leap year 
@ALE input pin for 8048 8051 8085CPU 
@Low supply current:::::: 5uA MAX at Vop=2V (Power Down Mode) 
10unA MAX at Vop=5V 
@PoOWEr secreee eect eee ee eens Vop =5V+20%, (Power down mode Vpp =2~6V) 
@Package ie peas sedesvicwvnsews 18-pin DIP (plastic) 


22) 
= 
i?) 
ol 
ND 
ms 
N 
QO ‘ 





MIBLOCK DIAGRAM 


DO toD3 DATA BUS 
AO to A3 ADDRESS BUS 
WR CS1 ALE CSO AO Al A2 A3 DO D1 D2 D3 ADD. LATCH ENABLE 


oscil WRITE 
oe WRITE . 
aad DIVIDER CONTROL ee ADDRESS LATCH DATA BUS-BUFFER READ 


CHIP SELECT 0 
STD-P 64Hz ADDRESS DECODER CHIP SELECT 1 
“# CARRY PER STD-P STANDARD PULSE OUTPUT 
ARRY PER 
= ee [4 OSC1, OSC2 CRYSTAL OSC 
4 a oa POWER SUPPLY (+5V) 


ie el POWER SUPPLY (OV) 


= 
iuiwauewewenewauasawenswalm 
Seconds 
Sec 1 [Sec 10 Hou 1 jHou 10) Day 1 }Oay 10] Mon 1{Mon10] Yea 1 |Yea 10] Wee Reg D Reg E [F F 


24/12 
COUNTER REGISTERS CONTROL REGISTERS 
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- MIFUNCTION OF TERMINALS _ 




















D0 to D3 11 to 14] Br. 
of > °. | direction 


Function 





(4 bit Data Bus) | | 
Bi-directional data bus pins, are connected to microprocessor data bus lines. 
Using this bus, any data is read from or written to the internal counter-register. 


(4 bit Address Bus) 
Input pins for address, are connected to microprocessor address bus lines. 

_ Address information select the internal register. 

(This bus is also used with ALE.) 


A0 to A3 4to 7 | Input 

(Address Latch Enable) aes 
This is input pin for reading address data and CSO. 
When ALE=H, the address data and CS0 are read into the IC. 
The address data and CSO are latched at negative-going of ALE. 


ALE Input 
"ELE For microprocessors that don’t have ALE output, this pin should be “H”. 


Input | (Write) _ 
At WR=L, the data on data bus (D0 to D9) is written into the register appointed by 
address lines (A0 to A3). 
cc ae 
ae ee 


(Read) 
At RD=L, the data from the register appointed by address lines (A0 to A3) is outputed 
Input 
(When CS1=L this pin makes IC stand-by.) 
STD-P 1 | Output | (Standard Pulse) 
STD-p is output pin of N-ch open drain. 
. Ho This pin outputs periodical interrupt wave or periodical pulse wave. 
| When STD-P=L, this is active. CS0, CS1 don’t inhibit this output. 


- to data bus (D0 to D8). 
(Chip Select 0) 
-OSCI 16 Input | (Oscillation) | 
foscz |i | | “Terminals for $2.766KHe quartz cyte oxclavon 
Vop 18 (Power) 
ve | | ian topy terminal C50), ves suplytominal VGN) 


CS0 =L makes this IC active, and this pin is able to be used with ALE also. 
HMITRUTH TABLE 















































(Chip Select 1) 
Input pin, makes this IC stand-by or operating. When CS1=H this pin makes this IC 
active. . . 










[Mode «| ——=S=iDD to DS 
Input Mode - Write Data 
innit =| SC SC~*”Y 





Note 1) —: “H” or “L” 
Note 2) Upper table is at ALE=H 


MIABSOLUTE MAXIMUM RATINGS 


[Supply voltage | Von | [_=0.sto7 dP 
GND=0v 
[Operating temperature | Tw | —=SSsS=~CSSSC OC 
[Storage temperature | Tap [| SSSSC—~i oC” 
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MERECOMMENDED OPERATING CONDITIONS (Ta= —380 to 85°C) 


Supply voltage Vop 
Input voltage (ex. CS1) vin 
Vit 
Vin 





Input voltage (CS1) Mn 


Time keeping source voltage 
Crystal frequency 


Note : Time keeping source voltage guarantee crystal oscillation and time counting. 





MIELECTRICAL CHARACTERISTICS 
@DC Electrical Characteristics (Ta= —30 to 85°C, Vpp=5V+10%) 


a=? bm 
n= — 400A 
[Operating supply curent | ooo |Von=8V.1=82hti2| Vop_ 





@Terminal Capacitance (Ta=25°C) 


| Input Capacitance |G; | f= IMHz except D0 to D3) — =| — | 10 | pF 
| W/O Capacitance | Co | f= IMHz | DOtobasTo-P] — | ~ | 20 | pF | 





@Data Retention Characteristic with Low Voltage Power Supply (Ta= —30 to 85°C) 


[Parameter | Symbol [Conditions [Min [Typ [Max [Unit 
[Data tention supply volage | Voor | CS1S0.2xVop | 2.0 | ~~ ~| 60 [Vv 
[Data retention current | loo | Voo=2V.CS1=0.2xVoo | — | | 3 | aA _| 
on ee ee 

ge ee 


Chip select data hold time 
See following figure 
Operation recovery time 














Data retention timing 


Data hold mode 
Vop 4.0V Vpopr= 2.0V 4.0V 
tcpr ae tr: 
CS120.8 X Vop 
CS1 CS1S0.2*Vpp 
/" aoe \ 


0.2 X Vop 0.2 X Vop 





Note : When retaining data in the stand-by mode, supply voltage can be lowered within a certain range. Read or write cycle 
cannot be performed while the supply voltage is low. 
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| ALE pulse width tw(ALe) 
| ALE setup time after read 





@AC Electrical Characteristics . a 7 | 
O Read Mode (ALE=Vpp Connect) ~S (Vop=5V+10%, Vss=0V, Ta=—30 85°C) 


Symbol 
R) 













| CSisetuptime | tues) | 
| CStholdtime | thes) =| CY 
Address setup time before read Ptuarm | —- | 
Address hold time after read 
C= 150pF 
ci ee 
ae fo 


O Read Mode (ALE use) (Vop=5V+410%, Vss=0V, Ta=—30 to 85°C) 


ae 
CS1 setup time 











Address setup time before ALE | tsu(a—ate) 
Address hold time after ALE = 






ALE setup tne before ead [tums |S 
c= 15pF 
Output floating time after read 
Read recovery time trec(R) 
thics1) 


OS hold time a aan, 










O Write Mode (ALE = Vpp Connect) (Vpn =5V+10%, Vss=0V, Ta=—30 to 85°C) 


Write recovery time trec(w) 


O Write Mode (ALE use) a (Vpp =5V+10%, Vss=0V, Ta= — 30 to 85°C) 


Csr setup time | tues | 
acess stp tine before ALE [ tua) | 
Fetes old tine ater ALE | they [= 
ALE pulse with | twa) | 
FALE setup time before wite | tsumew | 
Write pulse width | tw | 
cr eee ee eee 
ee 
ed 








Data input setup time before write 
- 
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@Timing Chart 
O Read Mode (ALE=Vpp) 


Von pe 
\\ ML Vot Vo. ¥// 


O Read Mode (ALE use) 


O Read Recovery Time 


trec(R) 
RD \ Vin / 


Note : Conditions of Vin, Vit, Vou, Vor (READ MODE) 
Vin=2.2V (ex. CSI), VidCS1)=$-Voo, Von=2.4V 


Vi =0.8V (ex. CS), Vii(CS1)=Vo0, Voi =0.4V 








OWrite Mode (ALE =Vpp) 


OWrite Mode (ALE use) 





Vinicsi: 


Vin 


OWrite Recovery Time 


trec(w) 
Wr \ | Vin Vin ; / 





Note : Conditions of Vin, Vi. (WRITE MODE) 
Vin=2.2V (ex. CSI), VintCS1)=2Vbo 


Vi =0.8V (ex. CSI), Vi(CS1)=~Vo0 
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MEFUNCTION EXPLANATION 


@Register’s Function Table 
Address of Registers and bit-content 


ress Registers | 3 | 
 hititsts sete 
1 fofojoli] sect 
2 fofo}i {ol mint 
Min 10 
| Hout | 
| Hou 10 
Mont | 
| Mon 10_| 
ae 





Data 
























oz 
are 
wis | 0t08 | mint ester 
Ta [ 99 [How ws 
Hie | 8a | ew os ai’ 
0] toe | teey register 
[on [es | wee 
<a 
_s 
wi 
co 








— 

(2) 

c 
> 


PM/AM 


Pepe pa fo meee [th | ty een asm | — | Contra Register 
Pepe TT ene [esr [aera sree | weser [= [ot gir 


Note 1) * bit “A”, “L” is writable but when read state “L” is valid only. 
Note 2) BUSY bit ; Output only. 
Note 3) IRQ FLAG : “H’, “L” is writable but “L” is valid only, when read state “H” or “L” is valid. 






Data (=D0 to D3) of counter-register (=address O to C) has BCD code. 

SMC5242C has read pin (RD), write pin (WR), chip selects (CSO, CS1), address bus and data bus, therefore 
usage of this IC is similar to normal RAMs. 

Data bits of each register indicate the data as positive logic. 

PM/AM, an Sene 24/12, these data bits have the following table format. 


| | PM/AM ITRPT/STND 24/12 | 
2 a ee 
che ae SIND 
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@Functions of Registers (See Block Diagram and Register’s Function Table) 
© Counter-Register 
The counter-register consists of a total of 13 registers with addresses from O to C. 
Functions of these Registers are timekeeping (seconds, minutes, hours) and calendar (days of month, 
months, years, days of week). 
Each counter uses BCD notation. The registers use positive logic for writing and reading on the data 
bus. 
1) Hou1:Houto Register (1 hour, 10 hours, PM/AM register) 
These registers are used for counting hours, and are also used for operating the 12/24 hours format 
counting. The [24/12] use of Reg F (control register F) selects this operation. 
- 24-hour operation : O to 23 hours counting 
- 12-hour operation : AM12 to AM11 hours counting 


PM12 to PM11 hours counting 


2) Year Register and Leap Year Distinction 
This register is for counting years and distincting leap years automatically untill 2,099 A. D. 


- Example 80, 84, 88-°°**: pases OO are leap years 





3) Wee Register (Week Register) 
This counter is constructed with limits of O to 6. User can set the contents of the week-register related 
with days of week freely. 
- Setting Examples 





© Control-Registers 
The addresses of these registers are D, E, F and these functions monitor the internal condition, such 
as the 30 seconds error adjustment. 


1) Reg D (Register D) 
a. HOLD, BUSY 
HOLD bit is used with BUSY bit when data is read from and written to control-register. 
BUSY is a status bit which indicate that carry is occurring or not to second-counter when HOLD 
bit is set to logical “H”. 
BUSY bit is only used for reading. 
- Procedure for reading and writing data to counter or control register (except Reg. D) 


HOLD bit Status of BUSY bit WRITE, READ 
a ae 


Note : * Carry occurring to second-counter during HOLD=H, it can be corrected once automatically 
_ when HOLD bit is set “L”. Be carefull to set HOLD bit to “L” immediately after writing/reading 
operation. 






H setting 
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b. IRQ FLAG . oe ten} A. st B tn Pied 
This is the status bit which corresponds to the STD-P output. It is used to indicate that a request 
of the interrupt to the microprocessor is. occurring. ; 

- STD-P Output with IRQ FLAG (When IRQ FLAG is read) 


ITRPT/STND Mode STD-P Output ‘IRQ FLAG Status | 


H 
(Interrupt Mode) H (OPEN) 


L L Ht (during 7.8125ms) 
Constant-Period 7 ; 7 
( (OPEN 


Output Mode / | \UFEN 


Note. “L” can be written to IRQ FLAG from outside and at this time 
STD-P output “H” (OPEN), “L” is same as upper table too. 












c. 30 sec ADJ. 
This bit is used for second adjusting. 

* When 30 sec ADJ bit is set to “H” | 
Seconds = at 30 to 59 sec.:-:---Occurring cary to minute, Seconds become 00 
Seconds =at 01 to 29 sec.:::---Not occurring carry to minute, Seconds become 00 

- Automatic Return of 30 sec ADJ bit 
After writing “H”, this bit hold “H” during 76.3s, then it will automatically return to “L”. 

~~ While holding “H”, writing “L” and operating other registers is inhibited. 


2) Reg E (Register E) 
a. MASK | 7 
The MASK bit control the STD-P output — | | 
* STD°P Output with MASK bit (When “H”, “L” is written to MASK bit) 


ITRPT/STND Mode | = MASK STD-P Output 
H fH Not Become “L”: (Inhibit interrupt output) 
_ (Interrupt Mode) Cancel MASK Operation 
: L a ee Not Become “L” (7.8125ms pulse not output) 
Constant-Period 
Output Mode Cancel MASK Operation 


Note : In Interrupt mode and at IRQ FLAG=H (STD-P=L), if MASK is set to “H’, STD-P will be 
“H” while MASK=H. ; 
In Constant-Period Output mode, at IRQ FLAG=H (STD-P=L), if MASK is set to “H”, but 
STD. P will not be “H”, moreover 7.8125ms pulse output. — 










b. ITRPT/STND 
This bit is used for mode selection of the STD-P output. 
_ » STD-P output mode with ITRPT/STND bit 


ITRPT/STND Writing | STD+P Output Mode 
Constant-period output mode} Pulse width: 7.8125ms 


Note: Output period is selected by to, ti (Both mode). 
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C. to, ti 
These bits select the output period from STD:P output terminal. 


* Selecting Period with to, t 







Pulse width 


7.8125ms depend on usage 


Note: Output-timing at 1 second, 1 minute or 1 hour period is carry occurring timing of its counter. 









3) Reg F (Register F) 

a. REST 
Bit for reseting that reset divider counter from 256Hz to under a second. 
While “H’, reseting is continual. When it is set to “L”, reseting is canceled. 
If CS1 is “L”, this REST bit will also be “L” automatically. 

b. STOP 
This bit inhibits the counting into the 8,192Hz divider stage and after. 
“H” write : STOP “L” write : restart 





c. 24/12 
“H” write : 24 hours Operation 
“L” write : 12 hours Operation (with AM, PM) 
Should a user changes this bit, then the data of the upper register from the hour counter will 
be interrupted, therefore, it will be necessary to rewrite. 


d. TEST 
Please convert this terminal to “L”. 


MIOSCILLATION CIRCUIT 
Use only a quartz crystal (82.768kHz, impedance : under 30kQ) and connect crystal to OSC1, OSC2. 
In order to adjust frequency, Ca and Cp are needed as shown in the following figure, and also setting the 
control register is needed as shown in the following table. 
Ce is used for regulating frequency. 
The STD:P termimal is used for monitor purposes. 


@Circuit Construction @Control-Register Setting for Adjusting Frequency 


Note : If Cc, Cp are 
too large, when 
power is on at a 
lower tempera- 
ture, the oscil- 
lation may be 

Aub Cs, Co= Otol SpF impossible. to, t: select period. 
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MEPACKAGE DIMENSIONS 


0.898Max 


(22.8Max) | 18-pin DIP 


0.890 £0.004 
(22.6 +01) 


on i on on oe on oo on 
1 9 


unit : inch 
(mm) 


0.100+0.010 
(2,54 40.25) 


0.130 20.002 
(3.32008) 





MBEXAMPLE OF APPLICATION 
@Using CPU 8085 











Voo 
Co Voo 
SMC5242C 0.2uF 
Vss 
Hz A3 A2 Al AO D3 D2 D1 DO 
Co, Co Vv 
Otol 5pF i 





AD3 AD2 AD1 ADO 






ALE 10/M SO S1 A15~A8 
CPU8085 






SMC5242C 


Co, Co 
A3 A2 Al AO D3 D2 D1 DO 


Otol 5pF 


Al5—~A4 A3A2 Al AO D3D2D1D0 1!0RQ RD WR 
or 


SMC84COOAC or Z80® MREQ 


Z80® is a trademark of Zilog.. 
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1988/1989 CMOS 
D. GATE ARRAYS/STANDARD CELLS DATA BOOK 




































































PF350-51 


wo) Nel. L series 





CMOS LOW VOLTAGE GATE ARRAY 


@Low Voltage Operation: -0.9V Min to 6.0V Max 
@CMOS |/O Compatible 
@Gate Densities From 1,600 to 8,000 Gates 


MIDESCRIPTION — 
The SLA1O0L Series is a CMOS master slice, low voltage gate array fabricated using a low threshold process. 
It includes six models, with a gate capacity range of 1,600 to 8,000 gates. 
The low voltage design enables this series to operate from a single 1.5V or 3V battery. It is well suited for 
portable products and standard 5V applications. | 
The SLAIOOL Series is also available with MSI cell libraries and can be designed with the same tools as 
the SLA6000 and SLA7000 Series. 


MIFEATURES 
@Low voltage operation: :--+--+++++:+++++++++++++++-0.9V Min (Operating voltage: 0.9 to 6.0V) 
@Six models covering a gate capacity of 1,600 to 8,000 gates 
@Suitable for portable product applications 
@Short turn-around time 





MESLAIOOL SERIES 


n a 
SLAI1I6L SLAI22L SLAI34L SLAI49L SLAI62L SLAI80L. . 
Parameter | 


Technology SILICON GATE CMOS 2 LAYER METALLIZATION 
1/0 level CMOS 


Internal gate 8.5ns (1.5V Standard) 3.0ns (3.0V Standard) 


Delay time | Input buffer 12.0ns (1.5V Standard) 4.0ns (3.0V Standard) . 


40.0ns (1.5V Standard) 14.0ns (3.0V Standard) CL = 15pF 


For the SLAI00L Series, the coefficient of delay is the typical value with Vpp =1.5V 
Coefficient of delay in the MSI cell library, multiplied by the maximum and minimum coefficients at the 
minimum and maximum operating voltages. For the applicable coefficient, contact us. 


Total ports for I/O 70 a 104 128 150 | 170 


(Max) 
Output mode Normal, Open-drain, 3-state, Bi-directional 








(]: Under development 
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_ ABSOLUTE MAXIMUM RATINGS — 





~ (gg=0V) 











7 Berameter | Synbol [Rating 





Supply voltage —0.3 to 6.5 Vo 
- = 0.3 to Vpn + 0.3 V 


Input voltage 











Output voltage Vo | —0.3. tO Von + 0.3 
Storage temperature Tste nat d —65 to 150 | 


BIRECOMMENDED OPERATING CONDITIONS 


[Parameter | Symbol | Conditione | Min] Typ | Max [Unit 

[Von | 1.8V (Standard) [1.95 | 1.50 | 1.65 | V~ 
Operating voltage Ce oa a ie ee ed 
ee 


MIELECTRICAL CHARACTERISTICS (Ta=0 to 70°C) 


Symbol | Conditions | Min | Typ | Max | Unit__ | 



















Supply voltage 









| Supply eurent = | [02 Stand-by, Voo=1.5V | — | = | 2.0 | A 
| tno | Stand-by, Voo=3.0V | — | — | 2.0 | vA 
ich eielGuiauevotage: Voo=1.5V,lou=—0.28mA| 1.3 | — | — | Vv | 
Voo=8.0V.lou==0.6mA [2.7 [= | = | Vv 
Low level output voltage - Voo=1.5V, lo. =0. 7mA oe ee ee ee oe 
Voo=S.0V.ln=itmaA | — | = | 0s |v 
“eras ee et 
1H DO 9. 

| _Vop=1.5V Fcc (Ee Ds ae ee 

Low level input voltage 
Va Vop =3.0V fF — | = | to | vi 
Sn SiG Oe" Ree Ge Me OE as et RSE” Se 


EIPACKAGE LIST 


| Type | Pin No. |[Packagename| SLAII6L | SLAI22L_ | SLAI34L 
ti | ee Oo | Ok Od 
Plastic DIP = |_40pin. | C40 | =O | OO 

| 4apin | cz | OO 
| Plastic shrink DIP | 64pin_ | S64 _| 
. 60pin | | F60-2 | 
F60- 
F64- 
F80- 
F100- 
F128- 


F144- 


_89pin 
Plastic PGA 176pin GI76 
_208pin | G208 | 
PLCC 68pin 
. 84pin J84 
72pin P72 
Ceramic PGA 176pin 
208pin 
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SLAI49L SLA162L SLAI80L 





ain 






Plastic QFP 80pin 


co 


BR | = 
ois 
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PF109-52 


SLAG6GO0OOseries 





CMOS HIGH SPEED GATE ARRAY 


@2 Micron Dual Layer Metal 
@8 Sizes 
@Fast Design Cycle — 


li DESCRIPTION 


The SLA6000 Series consists of a group of 8 CMOS Gate arrays with gate counts from 513 to 6,206 gates. The 
series is fabricated utilizing our 2 micron high speed CMOS silicon gate technology to achieve propagation delays 
of 1.8ns for the internal gates and 3ns-8ns for the I/O buffers. All |/O buffers are TTL and CMOS compatible 
which make this series an ideal choice for replacing existing discrete logic as well as for new designs. 


M@ FEATURES 

@High speed silicon gate CMOS technology 

@TTL and CMOS 1/0 compatible 

@High output drivercapability 

@Gate densities from 513 to 6,206 gates 
“Hard” MSI macrocells for superior AC performance 

@Cell libraries, software, and documentation available for IBM® PC compatibles with Future Net or OrCAD 
and Daisy and Mentor systems 





IBM® is a registered trade mark of International Business Machines. 


SLA 6000 








SLA6050 | SLA6080 | SLA6140 | SLA6170 | SLA6270 | SLA6330 | SLA6430 | SLA6620 
Parameter 


SILICON GATE CMOS 2 LAYER METALLIZATION 










Gates (2-input NAND) 


Technology 






TTL, CMOS 






1/0 level 


1.8ns (standard) 






Delay time tpLH= 3ns, tpH.= 4ns (standard) ~ 














tptH= 6ns, tpy.= 8ns (Standard) C,.=30pF 






Total ports for 1/0 
(Terminals only for 
input port) 











Normal, Open-drain, 3-state, Bi-directional 





Output mode 


*1 Typical fanout 2, 1mm of interconnect 
*2 Standard I/O cell 
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ABSOLUTE MAXIMUM RATINGS ts” 


ae 













‘ 


gg = 0) 


Symbol 















——~conations [Min [Typ [Max [ Unit 
La a A 
a a ee 


ELECTRICAL CHARACTERISTICS (Vop=5V 5%, Ves=0V, Ta=0 to 70°C) 


Symbol_[ Conditions | Min [Typ [Max [Unit 


















Supply Current [to | ‘Standby Sid = i |S 
High level output Vop=4.75V 

wee | em | mete | 4 | - | - | ov 
Low level output Vop=4.75V | 

ale ee ae er eee 
High level input voltage Vo=5.25V | 20 | - | - | Vv 
Low level input voltage Vo=4s75v | - | - | 08 | v 
Input leakage curent [| ou | Cis Ct | Ce tA 





MIPACKAGE LIST 


Pin No. [Package name] SLAG050 | SLA6080 | SLAG140 | SLAG170 













_SLA6170 | SLA6270 | SLA6330 | SLA6430 | SLAG620 | 
| pin] cis | O | O | | RET ee ee 
Plastic DIP | 24pin| C24 | O | O Cae ire eae een ee 
28pin | C28 re ee eo a eo oe ee (eee ee 
| 40pin | C40 | Oe CSS ee a ee ee ee a 
ee oo 
| Adpin | Fa? | | OO fF O | oO | O er at 
papi AGS 20!) OOO OO) Oe 
Siscteppr 1 seo ROO I Oe 2) One On 0: OO 
| Bopin| FeO | O | O | O | oO | oO | oO | oO | 4+ 
| Spin} Fao-5 | | CCU] OU UT OUT OUT COUT OU 
| 1oopin | Fioo-5 | | | CP OT OU OUT OT 
| Ceramic QFP | 148pin| Hi4B | | | | CU CO CO OO 
eee eee ee 
——————————————— 
Shrink DIP | 42pin| S42 | [ReaD Seoeeirene: SROGEe: RA eae RE, 
fee eee 
ee 
jisgpin.| pisz | | TC CO OT 
| Loin | | OO 0-8 OL OO OL 
PLCC éspin| JB | | | OUT OUT COUT OU} OU CO 
s4pin | ee | TO OO OO 





O : Available 
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Mi PERFORMANCE CURVES 
@ Output Current 


(Vpp—Vou)—lox 
Vop— Vou 
(V) 1.2 10 08 06 04 02 0O P 





Vi=Voo~ lon 
Vi=Vss_ lor 


Measuring Circuit 














= 3[Vv] 
=10 [ns] 
= 5 [Vv] 
0 20 40 60 80 100(pF) 07 20 40 60 80 100(pF) Ta =25 [°C] 
OUT 
CL Ci 
@Delay Time 





(%) 
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PF320-52 


SLA 700Oserics 


CMOS HIGH SPEED GATE ARRAY 
@1.5 Micron Dual Layer Metal 
@7 Sizes 

@Fast Design Cycle 

@Bipolar Speeds 








HIDESCRIPTION 
The SLA7OO0 Series consists of a group of 6 CMOS gate arrays with gate counts from 1, 632 to 16,250 
gates. The series is fabricated utilizing our 1.5 micron high speed CMOS silicon gate technology to achieve 
propagation delays of 1.0ns for the internal gates. All I/O buffers are TTL and CMOS compatible which 
makes this series an ideal choice for replacing existing discrete logic as well as for new designs requiring 
very high speed and/or high gate counts. 


MIFEATURES 

@Very high speed silicon gate CMOS technology 

@TTL and CMOS I/O compatible 

@High output drivercapability 

@Gate densities from 1,632 to 16,250 gates 

@“Hard” MSI macrocells for superior AC performance 

@Cell libraries, software, and documentation available for IBM® PC compatibles with Future Net or OrCAD 
and Daisy and Mentor systems 





IBM® is a registered trade mark of International Business Machines. 


MSLA7000 SERIES 
Series 


SLA7160 SLA7220 SLA7340 SLA7490 SLA/620 SLA7800 
Parameter 


Gates (2-input NAND) 1,632 























Technology SILICON GATE CMOS 2 LAYER METALLIZATION 





—— 











* | 
| internal gate 1.0ns 








tpity=1.9ns, tpn. =3.4ns 


palatine: | gece kane 
elay time npu utter 
ie 





— 
I/O level TTL, CMOS 
I 





*2 
Output buffer tptH=5.5ns, tou. =4.7ns, C,=30pF 











Total ports for 1/0 104 128 150 








Total ports for Power/GND 
(Max) 




















Output mode Normal, Open-drain, 3-state, Bi-directional 





*1 Typical fanout of 2, imm of interconnect. 
*2 Standard 1/O cell. 
*3 Sea of Gates (approx 8K usable gates.) 





ABSOLUTE MAXIMUM RATINGS —_" a a ce ae ee 











Parameter. | Symbol | ee me ge Ratings 
Supply voltage =0.8 to 7.0 
Input voltage — | —0.3 to Von + 0.3 








Output voltage 7 —0.3 to Von +0.3 
Storage temperature Tstg __ —65 to 150 


HIRECOMMENDED OPERATING CONDITIONS 










[Parameter | Symbol_| Conditions [Min | Typ | Max | Unt 
Supply voltage | “Vo | OSCSCSCSC*C~C<C~rC‘ia SPCC 


opr 





| Operating temperature [Tor | | 
MIELECTRICAL CHARACTERISTICS | (Vop=5V+5%, Ta=0 to 70°C) 


| Parameter | Symbol_| Conditions, |= Min__—| Typ | Max | Unit 
Supply current | Ip Standby uA 
Vou 

Vo 


i ee ee 
Vpn =4.75V y 
me | 



















High level output voltage 


Low level. output voltage 


High level input voltage 
Low level input voltage 
Input leakage current 


MIPACKAGE TYPES 


[Type [Pin No, Package nan SLATVOO | SLAT200 | SLATSAD | SLATA90 | SLATS20 | SLATSOO | SLATSOS 
{| tina [oO | o | Oo | o | || 

Plastic DIP [atin cf O| oO | oO | a || 
1 


| 44pin | F44-2 
| 60pin | F60-2 
| 60pin | F60-5 
F64-5 
F80-5 

F100-5 
| 128pin | F128-8 

_F144-8 © 


| 100pin 

| 160pin | 
F160-8 

| 89pin_ 











: 
eS 
i) 









Plastic QFP 


89pin G89 


Plastic PGA GI32 

G176 

J44 
8pin 






Z 
5 





J68 
J84 
{_72pin | __P72 
P176 


208pin | P208 









Ceramic PGA 





plo 


© : Available [}:Under Development 
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lo. —Vot (Voo——Vou)—Ilox 
Vpp— Vou 
(V) 1.2 10 08 06 04 02 0O 


CD Voo 






Vi=Voo lox 
Vi=Vss_ lo 





© Vss 


Measuring Circuit 








20 40 60 80 100120140 
Ci (pF) 


@Delay Time 
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PRODUCTION 


_ PF351-51 






| | vo) W406) 0) seem 
CMOS HIGH SPEED & HIGH OUTPUT GATE ARRAY 


@High Output Drive Capability 

@Adaptable to CMOS and STTL Applications 
@TTL and CMOS I/O Compatible 

@Gate Densities from 800 to 2,400 Gates 





MIDESCRIPTION 
The SLA7OCB Series is a multi-pin, high output CMOS gate array, an enhanced version of the SLA7O0O 
Series. The series is fabricated using our advanced 1.5 micron CMOS technology and can deliver up to 


24mm loc. 


MIFEATURES 
@Multiple 1/0 pin configuration 
@High output drive capability (lol =24mA) 
@Very high speed operation (typical delay time: 1.0ns) 
@Adaptable to CMOS and STTL applications 
@Library compatibility with our SLA7000 Series 
@Cell libraries, software, and documentation available for IBM® PC compatibles with Future Net or OrCAD 


and Daisy and Mentor systems 





IBM® is a registered trade mark of International Business Machines. 


MISLA700B SERIES 


Series 
SLA708B SLA/715B SLA724B 
Parameter 


Gates (2-input NAND) 1,500 








. oss 
Technology SILICON GATE CMOS 2 LAYER METALLIZATION 








I/O level TTL, CMOS 











| 
internal gate 1.0ns 





#1, *2 
Delay time | Input buffer tptH=1.9ns, toy. =3.4ns 





*2 
Output buffer tpiH=5.5ns, thy. =4.7ns C_=30pF 


| a 
Total ports for 1/0 100 
ili - 


= 

















Total ports for Power/GND 


(Max) 8 (16) 








beeen eee 


Output mode Normal, Open-drain, 3-state, Bi-directional 














*1 Typical fanout 2, Imm of interconnect 
*2 Standard I/O cell 
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_ MABSOLUTE MAXIMUM RATINGS . a ar. er oe: — See 





Symbol 








Supply voltage =0.8 to 7.0 ae 
Input voltage | ov | 70.3 to Von + 0.3 V 









i, 


Output voltage ee | —0.3 to Vpn +0.3 
Storage temperature | ‘oa ~ 65 to 150 


HIRECOMMENDED OPERATING CONDITIONS 








Symbol_| Conditions| Min 


_ Supply voltage | 
Operating temperature 


ELECTRICAL CHARACTERISTICS | (Vpp=5Vt5%, Ta=0 to 70° C) 


Symbol ——— 


Supply current Send) 


ie level output voltage Vow “ace 
Vop =4.75V 
Low level output voltage va | lo =24mA 2am 


High level input voliags se ae 
Seen SEK aN Ga ASI Ie 
"bs SO SE =: CEA A MS 






















Low level input voltage 
Input leakage current 












pudiebinaia LIST 


| Type __| Pin No. | Package rane} SLA708B_ SLATI5B _SLA724B 










“[ atin | C28] 
fresco ian ea 

| A2pin | C42 
Plastic shrink DIP | Plastic shrink DIP_| | 64pin | S64 

Fu4-2 


7 
oo 
A 
NO 







t 
an 


n 


Plastic QFP 


Gag 
| 132pin | G132_ | 
Plastic PGA 176pin 
208pin | G208 | 
_44pin | 44 
PLCC 
284 


"ston 


co 
eS 
o 
3 
=|} 0 
tS 
! 
qn CS | 


— pal al 
oo &/S 
oo “n 


“r 
Be - 
ca 
co 


Tl 
fz) 
? 
oo 








Ceramic PGA 


~ 
i 7) 


1 
P208 
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@ Output Current 
eS 





fi 


lot—VoL 





Vor 





@tpa, tr, tr—CL 





@Delay Time 








Vop = SV, tpa= 100] 











(Vpp—Voxu)—l0H 


Voo-- Vou 
(V)1.2 10 08 06 04 02 OF 









Vi 


Vi=Vppo lon 
Vi=Vss_ lon 


Measuring Circuit 














tr, tr—C 





OVss 
Measuring Circuit 


Vep = 3[V] 
tr, t= 5 [ns] 
Voo = 5[V] 
Ta =25 [°C] 





20 40 60 80(C) 
Ta 
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PF363-51 


SLA8O00Oseries 


CMOS HIGH SPEED GATE ARRAY 


@High Speed Silicon Gate CMOS Technology 

@TTL and CMOS I/O Compatible 

@High Output Drive Capability 

@Gate Densities From 5,304 to 38,550 Gates 
(Sea of Gates) 








HIDESCRIPTION 
The SLA8000 Series is a super-high-speed, densely-packaged master slice CMOS.gate array (sea of gates). 
The SLA8000 Series comes in seven models. They can accommodate up to 16K usable gates to meet a 


variety of logical design requirements in special processor and controller applications. 


MIFEATURES 
@Super-high speed: tpg (typ) =0.8ns/gate 
@High performance applicable to LSTTL application area 
@24mA (Max) current available with 3 I/O cell in parallel 
@input cells and Bi-directional cells are provided with pull-up/pull-down resistor 
@SRAM, ROM cells library are available 
@Mega-cells capability 
@Gate densities from 5,304 to 38,550 gates 
@Actual ability for routing: 40 to 50% of total gates. 





HISLAS000 SERIES __ | 


SLA827S | SLA847S | SLA872S | SLA890S | SLA8B3S | SLA8F0S | SLA8J3S 
Parameter 


SILICON GATE CMOS 2 LAYER METALLIZATION, SEA OF GATES 
1/0 level TTL, CMOS 
Internal gate 0.8ns (Typ) 
* 1, *2 
Delay time | Input buffer 1.4ns (Typ) 


*2 


Output buffer 3.5ns (Typ) C.=15pF 


Total ports for Power/GND 
Normal, Open-drain, 3-state, Bi-directional 


(Max) 
*1 Typical fanout of 2, Imm of interconnect 


Output mode 
*2 Standard I/O cell. 










Gates (2-input NAND) 













































any ABSOLUTE MAXIMUM RATINGS a | Wes ov) 


aS oe ~ Ree ae a 
‘ca a aT ee a 
input voltage S| S| SSCS OB ood 
a A ET cc 












RECOMMENDED OPERATING CONDITIONS 


[Parameter | Symbol_| Conditions | Min | Typ | Max | Unt 
a 
[Operating temperature [Tye] | | 










MIELECTRICAL CHARACTERISTICS (Vpp =5V1+5%, Ta=0 to a 


[Parameter | Symbol [Conditions [Min [Typ | Max | Unit] 
[loo [Standby ff 2 | | 


High level input voltage a Vop =5.25V 
Low level input voltage | Vi | Vop =4.75V fF 
Input leakage current | Iu | 











BEPACKAGE LIST 


Lea PS = Pin Noel ecage Nine) SLA827S | SLA847S | SLA872S | SLA890S | SLA8B3S | SLA8F0S | SLA8J3S 
C28 [Ea Sar DAC ae (en LD | 
Plastic DIP api OO On ee 

fl Oe” Ce, a (a: ee (aa ec (eee (SCE 
Plastic shrink DIP Te eo ea ee Ce ee 










wh 11) 11 
S2| S| > 
ahaha bo 
GINO] RS 






F64- 


Plastic QFP D 


F100- 
F128- 


ad, nN 

Cae Taf oe > (--) 

oOln| = = r=) 

=|60| 7 1 
col eo|eoleoldolen|orjen 


| 160pin | F160- 
| 196pin | F196- 
| 230pin | _F230- 


| 89pin | 

| 132pin_| 
| Plastic PGA | 176pin | GI76 

| 208pin | 

| 240pin_| 

| 44pin | 

mee acc 
182pin_ J132 
Ceramic PGA P176 
P208 
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PF243-51 


| SSC1000s-ries 


CMOS STANDARD CELL 


@Gate Densities Up To 12,000 Gates 

@A Large Cell Library | 

@Minimal Delay Time Variance for 
Consistent Performance 





MIDESCRIPTION 
The SSC1000 Standard Cell Series consists of 20 basic master chips. A system utilizing up to 12,000 gates 
can be implemented on a single chip. 
This family is fabricated using our advanced 1.8 micron dual layer metal CMOS process which results in 
very low power and very high speed performance. 
The functions of the cell library are compatible with those of the SLA Gate Array Series and easy conversion 
from SLA6000 Series Gate Array design is possible. 
The minimal delay time variance between the internal cells simplifies the design stage, and allows the speed 
to be as high as the TTL74S Series. 


MFEATURES 
@Usable for designs up to 12,000 gate complexity 
@Very high speed (Typical delay time : 1.4ns) 
@Cell functions compatible with the SLA gate array series 
@Cell functions correspond to TTL74 Series 
@Minimal delay time variance between cells 
@1/O compatible with TTL or CMOS 
@1/O high switching speed 
@High output drive 
@Low voltage operation at Vop=2.4V possible 
@SRAM, ROM cells are available 





HISSC1000 SERIES 


Series 


SSC1010 to SSC 1200 
Parameter 





Gates (2-input NAND) 12,000 gates (Max) 


Technology SILICON GATE CMOS 2LAYER METALLIZATION 


1/0 level i TTL, CMOS 


—_{___ 


Internal gate 1.4ns (2-inpbut NAND F.0.=2, |=2mm) 
i 




















, ie 
Delay time | Input buffer 3 to 4ns (standard) 





Output buffer 4to6ns C.=30pF (standard) 





Total ports for I/O 192 (Max) 





Input mode TTL, CMOS, Pull—up, Schmidt (Buffer & Inverter) 


Normal, Open-drain, 3-state, Bi-directional 
lo. =4mA, 6mA, 14mA 





Output mode 
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- ABSOLUTE sess RATINGS  (Ves=0V, Ta=25°C) 


S67 RN OE SORE A 
5 SE A a LER ST NR I 
08 to Vo 0.3 SC~sSCSCiC 
5 
on ee 
oes 




















Power dssipaton [Py Psp 
Supply current a 
Storage temperature — 65 to 150 


NIRECOMMENDED OPERATING CONDITIONS *Apply 4mA, 6mA DRIVER 


Parameter Symbol TTL Input level | CMOS Input level | Low voltage operating 
. ymbe'__|_Min | Typ | Max | Min | Typ | Max | Min | Typ | Max | | 
Supply voltage | Von (| 4-75 | 5.0 | 5.25] 4.5 | 5.0 | 5.5124) — | 55] vi | 


[rout wotage Pv, Vas I Vom | Vas | Vo Ven [=| Von |v 
[Operating temperature [Toe | 0 [ — | 70 [=20/ = | 0 | -20] = | 





-MELECTRICAL CHARACTERISTICS 


[__Parameter| Symbol_| Conditions ‘| Min | Typ [Max [Unit 
Supply current a 
High vel output vitage |} _Vou_[lon 2 4. AT Voo=4-75¥ 1 Vop—0.81 _—_|__—_+—_+— 
[tow eel uu votage [Vos | a =4 8, kon =8 8 
Low level input voltage ( a 
High level input meee ae 


MIPACKAGE LIST 


== l6/a/ 6/8) 6/a/s/a/é] 
re ra Tram) #/*/2/2/ 


anal eae Ol 
| 24 | 
Plastic DIP 
astic D = 
40 
| 42 
| 60 | 























an 


SES 


F 1 t feo} fol fol | tae 
BCRREECORRESEER, 





a 
a 
ie 
Ee 
zi 
i 





O 
{TTT je} fe} Jo 


2/2 
co 
ojo 


g 
| & | 89/8 
oS 


_ 

oimmO O10 
o|2'2 
ri|SOlOi~p co} 
an 


Plastic QFP 


|| | felel jololal | 


n 

ih 

i ad 
co | co | co 


as 2 as 
BERRESCCRECEIR, 
Lt | fealejo| fol | | 
||| felolojojof_ fof | 
orcretototel | ta len 
| felolalo} | fol | | dae 
Of} | fojejojojo} | fol | | fr 


Plastic SOP | 28 | 
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as 
2) 2\Z\5 
~ 

Pes —) 


v0 
co 
bo =] 





_—_ 
& 
Bw 


Clolol | | EE fal | fofajofojo} | | | | 
Clol_fololojafala| | [ojojfojol | | | | 
Selo alagaieiof folio! | | | tt tL 
Cfo TTT TTT | folofol | tty 
CRRRRERREECCRRERRREEE 
LE Pitt ty ty eel tt tt yt 
PREM ERERECERRRRRRRRE 


nn 
Lilo TTT Tt fel [ 
RROReERRRERE 
ESSREEEE 
felol | ty ty toy 
fool | | tel | joy 
ole} | | fet 
fofol | | fol | 
fofol | | ty 
fool | | TTT 
flo} | tt YS 
yoelol | LL 
Jololol | Tt 
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MICHARACTERISTICS CURVES 
@ Output Current 


lo.—-Vot (Vpp—-Von)—lox 


Vi=Vopo lon 
Vi=Vss_ fot 


Measuring Circuit 





@ toa, tr, tr—Cr 





tr, tr—-Ce 


Measuring Circuit 


Ver = 3 [V] 
t,tr= 5 [ns] 


Ci 


Vop = 5.0V 
Moa Vite 100 120}-Ta=25'C, t= 100t-—15 


L 
HA 


Rees 
aoe 


-20 0 20 40 60 80 , 10K 100K 1M 10M 100M 
Ta (°C) f (Hz) 
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WIGATE ARRAY DESIGN FLOW 
CUSTOMER 


CONCEPTUAL 
DESIGN ; 


DEVELOP WORKING 
BREADBOARD 





S-MOS 








, 


MACROCELL ieee MACROCELL 
CONVERSION he CONVERSION 





SCHEMATIC 
CAPTURE 


SCHEMATIC 
CAPTURE 
SIMULATION 





SIMULATION 





, | RESIMULATION AND 
- VERIFICATION 
SIMULATION © — Jo 
AUTO-ROUTING 


APPROVAL 


(IF S-MOS DOES CAPTURE 


AND SIMULATION.) 
| RESIMULATION AND 
| VERIFICATION 





P.G. TAPES, 


MASK MAKING, 
TEST PROGRAMS 


SAMPLE APPROVAL — 7 SAMPLE PRODUCTION 








PRODUCTION 
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PF321-02 


SEDTISOF/SED1181F 


CMOS DOT MATRIX HIGH DUTY LCD DRIVER 





@64-bit High Voltage Resistant Output 
@1/64 to 1/128 in Display Duty 
@COMS High Voltage Resistant Process 


HIDESCRIPTION 
The SED1180F and SED1181F are LCD Segment drivers which are used in conjunction with the SED1190F 
and SED1191F (LCD common drivers). 
They can drive a large dot-matrix LCD display with a duty ratio of 1/64 or higher. 


MIFEATURES 
@Display (0 ( 0) A oe 1/64 to 1/128 
@64-bit high voltage resistant output, LCD driver (Segment driver) 
@Rightward shift suitable for a 1/64-duty panel 
@Allows cascade-connection. Dasy-chain connection of enable pins can be used to minimize power 
consumption. (SED1180F only) 


@Power supply for the logic::::++:++++++1+s+7+7++- —§V +10% 

@CMOS high-voltage-resistant process::-::-:-- 25V (Max) 

@SED1180F Peewee rc err cee en eee cece rec ee seer esenseeeese 4-bit bus data transfer 

QSEDIIGSIP > sere nete te cetee teeter redoressoencncions Independent serial data input for each 32 segment 
@Package Wiest od Suid OU wie wion wie yee e Ss CES GRMN ON Sue E ERA wS 80-pin QFP (plastic) 





MIBLOCK DIAGRAM 
SED1180F SED1181F 


9 celtic =31 


| 
Latch 32bit r— batch 32] 
P| shit Register__32bt = = 


life Voltage Control P| — == Voltage Control 


4 Shift Register 32bit ed ae Shift | Shift Register 32bit | | Shift Register 32bit | 


me Latch 32bit Latch 32bit 
Level Shift 32bit Level ose ae 32bit 
. LCD Driver 32bit 0 i Driver 7 1 





PIN DESCRIPTION 
SED1180F 












Outputs to Segment pins of LCD 












SEGO to 63 Output level changes at each latch | 
pulse LP falling-edge. 
XSCL Shift clock for displayed data 


‘ Falling-edge trigger 


LCD display frame signal 
Enable input ; enabled on “H”, disabled | 


A clock pulse for propagation of enable 
ECL signals | | 









Falling-edge trigger 


Enable output 
In cascade connection, EO of nth driver 
is connected to El of (n+1)-th driver. 
DO to D3 4-bit display data input 
TEST | Outputs shifted data input from D3 . 
Vp, Vss Power supply for the logic, 
Voo: OV (GND), Vss: —5.0V 
Vo, Vs, Vea Power supply for driving LCD, 
Voo>V2>V3>Vssu 


PIN CONFIGURATION 





Ta eh 


Pe we wo ae oe 


SEGO to 68 

; pulse LP falling-edge 

= Falling-edge trigger 
Latch pulse for displayed data 
Falling-edge trigger 


Power supply for the logic, 


SED 





SEDII8IF ts 
| PinName | Functions 


Outputs to Segment pins of LCD 










Output level changes at each latch 











Outputs _ serial 
oben 4 Outputs _ serial 
from DI. 
ao ees 
read at a XSCL falling-edge) 


Latch pulse for displayed data 
LP : 
Falling-edge trigger 
Doo display se “input | 


display data input 





Power supply for driving LCD, 
mens bl | Vpp>V2>V3>Vssu | 


Note : 
DO: serial display data corresponds to SEGO to SEGS1. 
D1: serial display data corresponds to SEG32 to SEG6S. 


1180F 
SED1181F ~ 





SED1180F 


| SEG36 | 61 | SEG56 
| 22 | SEG6 | 42 | SeGs7 | 62 | SEG57 
| 48 


| SEG22 | 26 | SEG2 | 46 | SEG4 | 66 | SEGGI | 
| 7 | se@at | 27 | sea | 47 | seca | 67 | SEG62 | 
| SEG43 | 68 | SEG63_| 

| 9 | seaio | 29 | EO | 49 | SEG | 69 | 


| 30 | 
| 3 | 
| 82 | 
| 33 | 
| 34 | 
| 35 
| 36 
| 38 
| 39 
| 40_| 
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MIABSOLUTE MAXIMUM RATINGS (Vpp = 0V) 


Supply voltage (1) | Vss | —7.0 to 0.3 V 


Vss 
VssH 
ee ee ee -28.0 to 0.3 
| sump votageia) Raho 
Vi 
Topr 
















input vottage | Vs0.9 to 0.3 
[Operating temperature | Tow “20 to 72 
Soldering temperature and time 








260°C + 10s (at lead) 





MIELECTRICAL CHARACTERISTICS 
@DC Electrical Characteristics (Vop=0V, Vss= —5V+10%, Ta=—20 to 75°C) 


[Parameter | Symbot_[ Conditions [Min [Typ | Max [Unit 
Supply voltage (D = 15 | vt 
2 


V Vssu DD 


Vssu 
Recommended Vssu | 25.0 — 


High level input voltage | Vw | —SSS*dt CN 
Low level input voltage 
lon = —0.6MA 















‘ 














Supply voltage (2) Vop 
















Vpp + 0.3 
0.8Vss 








IH 
: 
ILo 


< 


Iss +0. 


[Output leak current | ho | WS VoSVos 
shittciock | SLC 
[Frame signal =< FR [SSS 
Ta=25¢ 


= 


Hz 


1/60 


xo) 
a 














Vssu = —20.0V 
WYor=Vo0 0.0 a4. ov 
Segment output Rsec Vo. =Vssu +0.5V ee = sv 70 kQ 
on resistance SEG /bit LSS > 
VssH=— 5.0V 
Quiescent current Vssi AV Nes 9 .8N uA 
Vi=Voo 





Vss= —5.0V 
Vin=Voo, Vit=Vss 
LP cycle= 130us 
XSCL=1.5MHz 
(duty50%) 

All data input reversed bit 
by bit. 

All output pins are opened. 


Vsg= —4.5V, Vo=—-4.0V 
Va=-16.0V, Vosy=-20.0V 
Vin = Vo, Vir=Vss 
LP cycle = 130us 
XSCL=1.5MHz 
(duty50%) 

All data input reversed bit 
yy | by bit. 

All output pins are opened. 













Operating current 
for the logic 
























Operating current 
for LCD 








70 






R 
> 


a 
ne 





* Operable Vssu indicates its functionally operable range although the driver output ON resistance becomes higher than with 


recommended Vssu. 
To determine the voltage, we recommend to test the driver with a liquid crystal panel. 





@AC Electrical Characteristics (Vpp=0V, Vss=—5.0V+10%, Ta=-—20 to 75°C) 


[Parameter——=«|_ Symbol_| _—Conditions_ — | ~sMin’ «| ~ Typ =| Max | Unit ‘| 

| Shiftclock cycle =| tac S| iT iH | S| Cs 

Shift clock “H” width | twin | | | ts 

Shift clock “L” width | twu | | | | ts 

| Datasetuptime =» ||_tos | CT | CC Ts 
toy 


Data hold time 
Enable clock “H” width twecH 
Enable clock “L” width 
Enable data setup time 
| Enable data hold time 
Enable clock delay time tepr 
Enable clock setup time tecs 
Latch pulse “H” width twLeH 
Latch pulse “L” width twp 
Latch timing tit 
Latch hold time tly 
_ Latch pulse data setup time 
Latch pulse data hold time 
Permissible frame signal delay 
Input signal rise time 
Input signal fall time 
Enable output delay — tep 
Serial data output delay tpo 


*1  twieH=160ns (Min) when LP is used as El data. *3 Applicable to SED1180F only. 
_ #2 ‘twieH =250ns (Min) when EO output is reset with LP. (tr=tf=25ns) *4 tr, tf<(tcic— two — tweu)/2, where tr, tf<50ns. 
@Timing Chart 


SED1180F | SEDI181F 


a Screen single-line scanning time 


en 2-3-4 4p i--- 1 60-p 614-62 634-64gv 1 Ao es Screen single-line scanning time 
LP 4 4S FR 


hee ee 6 61 62 63 64 1 2 «3 
Enlarged LP ‘ ened IS) 


Enlarged 










twecL 


tepH 






=~] 
So 
= 
” 






-- 
a 


tLos 
tLbH 


torr 
t 


ss 








_) 
n 





FR 


FR 


LP FR 
El 

LP 
ECL nfl 2 3 31 32 33 34 noon 


xse. | XSCL Peers fp eg eg ees eee 


a 
# a f= =§ 
it l DO,D1 CARTES NEGA TT 
Snags 
DOO~DO1. TT ae Ge OO 


* CD to GD) of DO to D3 indicate 
SED1180F cascade numbers. 
*On the screen, D3 is to the left and DO is to the right. Vin=0.2 XVss 


Vi =0.8 XV 
Vin Vin =0.2 XVss . = 
Vi Vi = 0.8 XVsg 


* 1 Used when ED 


oe ( teOs is reset with LP 


tron te Tt ttH 


a's @ 


teos = 
te twe ma 
ip, nee erent 


i teic 


twcLH tweit 
tos tou 


DO~D3__X_valid_ | Valid 
tpo 


EO 
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@SEG Output Signal Timing Characteristics 


Vin =0.2 Vss 
Vit =0.8 Vss 


ae oes 
Voo, V2 


Vn-0.5V 
SEG out dl vn +0.5V 
V2, V3, VssH 


Vn: Vop, V2, V3, VssH 








(Vpp=0V, Vss= —5V410%, Ta=—20 to 75°C) 


[Parameter | Symbol [Conditions [Min Typ | Max [Unit | 
Veu=—14.0t0-25.0V| — | — | 48 | us 
c= [| — | — | 45 | us 














MIPACKAGE DIMENSIONS 





0.8+0.15 Center to center 


O~12' 


*Drawing is applicable to SED1180Fos/SED1181Fos. 
unit : mm * SED1180F5,/SED1181Fsa are 2.7mm thick. 
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Sa Buse 





MEXAMPLE OF APPLICATION 
SED1180F (64 x 640 dot, 1/64 duty, 1/9 bias) 


LCD PANEL 
64 x 640 Full Dot Graphic Display | 


eg 

308 
sf at ae 
El ok EO ru roe £0 


Hath z% 


*2 
ISED1190F 


LAT 
ae. 


DIN 


mie 50 


02 ae ay ee 
0 w 2 


VssH 
FR 


LP 
ECL, XSCL 


DO~D3 





*1 Use to protect against excessive current. 
*2 Use at least one bypass capacitor (0.01 F) 
Near Vss and Vssu of each driver LSI to improve noise immunity. 










SED1181F 





LCD PANEL 
128 x 480 FULL DOT GRAPHIC DISPLAY 







oso fie aff-o a fo eafh-0 _eaf] 


ta ing Lil —~ al 
ae ir | 
es p10) po 











Y1 - SED1191F 
X1~X12 : SED1181F 


*1 Include As protection against excessive current. 
Vssi *2 Use at least one bypass capacitor (0.01,F) 
Near Vss and Vssu of each driver LSI to improve noise immunity. 
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SED1190F/SED1191F 


CMOS DOT MATRIX HIGH DUTY LCD DRIVER 


@64-bit High Voltage Resistant Output 
@1/64 to 1/128 in Display Duty 
@CMOS High Voltage Resistant Process 


MIDESCRIPTION 
The SED1190F and SED1191F are LCD Common drivers which are used in conjunction with SED1180F and 
SED1181F (LCD Segment drivers). 
They can drive a large dot-matrix LCD display with a duty ratio of 1/64 or higher. 


MIFEATURES 
@Display duty hades sigisidiate' dia sid: t¥e-ajn orders ccoaws crate w waelae cee 1/64 to 1/128 
@Provides inhibit function for instantaneous display blanking 
@64-bit high-voltage resistant output, LCD driver (Common driver) 
@Rightward shift suitable for a 1/64-duty LCD panel 
@Cascade-connection makes high duty drive possible 
@Power supply for the logic::::-+rrrrr —5V+10% 
@CMOS high-voltage-resistant process::::-:::: 25V (Max) 
@Connectable to a general purpose LCD controller (SED1191F only) 
@Provides for data read and data shift by a single clock 
@Package sSeoeeeensNGuewseaeeweeeae hater bee eaeureepenes 80-pin QFP (plastic) 





MBLOCK DIAGRAM 
SED1190F SEDI191F 


LCD Driver Hel Se el, LCD Driver 32bit 
| Level Shift = 332 bit | Level Shift 32bit 
= 


| Shift Register = 3:2bit | | Shift Register = 3:2bit | ister 32bit Shift Register 32bit 
ae = FA | __ Voltage contrat | Control 


ee Control 
ee Register a Sa | ? saa Sa | Ic Shift Register 32bit J 


| Level Shift =—=-ss-/§-—=———32bit | Level Shift ——s2pit] | Level Shift 32bit 


LCD Driver 32bit LCD Driver 32bit 




























IIPIN DESCRIPTION _ 
clock YSCL falling-edge. 
YSCL Serial data shift clock, Falling edge 
| trigger 
A control signal which turns all Common 


SED1190F 
The latch pulse input for the shift 
| -FR__|_LCD display frame signal | 


| Outputs to Common pins of LCD 
COM0 to 63 Output level changes at each shift 
LAT — data DI is pulled up internally. 
Normally used in the opened state. 
FR 
Serial shift data input , 
Vi, Vs, Vssy 


outputs to a non-selectable waveform. 
“L” active 

Serial shift data output 
Outputs serial data at shift clock 
falling-edge. 
Power supply for the logic, 
Vop: OV, Vss: —5.0V 

Power supply for driving LCD, 
Vop>V1>V4>Vssu 

















MEPIN CONFIGURATION 


SED1190F 


Index i 


HUAI NOOIN ODEN 


a oe ee es 


SED1191F ~ 





Functions 


SED1I191F 
Outputs to Common pins of LCD 
Output level changes at each shift 


COM0 to 63 
clock YSCL falling-edge. 
YSCL Serial data shift clock, Falling edge 

trigger 

LCD display frame signal 
Serial shift data input 
Reads data at each YSCL rising edge. 

pm A control signai which turns all common 
Power supply for the logic, 

Power supply for driving LCD, 
Vi, V4, VssH Vop>ViSVeSVesn. 


outputs to a non-selectable waveform. 















“L” active 
Serial shift data output 
Outputs serial data in sync with shift 
clock falling-edge. 














TE 





SED1190F 


[.No.| NAME | No. | NAME | No. | NAME | No. | NAME _ 
| 1 | comai | 21 | Comit | 41 | Com4o | 61 | COM60 | 
















| 2 | comso | 22 | como | 42 | Comat | 62 | COM6I | 
| 3 | com29 | 23 | Coma | 43 | CoMm42 | 63 | COM62 | 
| 4 | comzs | 24 | Coms | 44 | COom43 | 64 | COM63_| 
| 5 | coma | 25 | Com7 | 45 | Com44 | 65 | DO | 
| 6 | COM26 | 26 | COM6 | 46 | COM45 | 66 | VssH 
| 7 | comes | 27 | coms | 47 | Coméé | 67 | 

ze 

| 9 | 

| 10 | : 

ptt 

| 2 
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| COMS1_| 
| COM30_| 
| COM29 
| COM28 | 
| COM27_| 
| COM26_| 


| COM24 | 
| COM23_| 
| COM22_| 
| COM21_| 
| COM20_| 
| COMI9 | 
| COMI8_| 
| COMI7 | 
| COMI6 | 


~N 


ae 
| 10 _| 
pu 
| 12 
| 18 
| 14 
| 15 
| 16 
Be 


7 





MABSOLUTE MAXIMUM RATINGS (Vpp = 0V) 


Supply voltage (1) ~7.0 to 0.3 | V 
2) 


Ss 
Vssu 
Supply voltage ( Ves __| —28.0 to 0.3 
oe 
Input voltage Vss—0.3 to 0.3 
Operating temperature —20 to 75 : 
Storage temperature —65 to 150 


Soldering temperature and time 260°C - 10s (at lead) 


MIELECTRICAL CHARACTERISTICS 
@DC Electrical Characteristics (Vpp =0V, Vss= —5V4+10%, Ta=—20 to 75°C) 


[Parameter | Symbot_[ Conditions | _Min[ Tp [ Max [Unt 
Supply voltage) | Vss_| S88 
a 
al 

y, [Recommended Visa | 25.0 
| oe 


ies 


ss 
1 
4 
1H 
IL 
High level output voltage OH | Ion=—-0.6mA | 0.4 
Vou 
lu 
lLo 
FR 
C, 



































Supply voltage (2) 


V 
.8Vss 


High level input voltage 













ss +0.4 


> 


ss 
Output leak current | Ov2VozVss | Cd 
i 
-Feame sign te 
input capacitance | ~@, | taza 


Von =Vpp —0.5V ald ’ : 

Vssy= —14.0V 

Room Vor=Vssi~0.5V rw, 
COM/bit 2 

e 


Vssh = pees 
Ei —25.0v| Vss=—5.5V 
Vssh = _ 
Fal "—95.0V|  Vi=Voo 
Vss= —5.0V 
SED} FR cycle= 2 - 
1190} 16.7ms | “i= Voo. Vi =Vss 
YSCL cycle=130us: 
Isso (duty 50%) 
Al “H" output. Output terminals 
SED|FR cycle= ! | 
1191 130s | ave opened at every data input 
of 1/128 duty, 


eer Vss=-4.5V, Vi=-2.0V 
CyCle= | v.=—18.0V, Vogu= ~20.0V 
ISO) TPA | vecy eycle=1i0us 
(duty 50%) 
__| AUH" output. Output terminals 
on dal are opened at every data input 
of 1/128 duty. 
Pull up MOS current Vss=—-5.0V, Vii=—5.0V 
(applicable to SED1190 only) Applicable to LAT input terminals 


* Operable Vssu indicates its functionally operable range although the driver output on resistance becomes higher than 
with recommended Vssu. 
To determine the voltage, we recommend to test the driver with a liquid crystal panel. 


V 
V 
V 
V 
V 
ain a 
ee 
F-Output leak current | ho | 
ysct 


1/60 


no] 
7 


< 





Common output 
on resistance 





< 





Quiescent current 










Operating current 
for the logic 














oc 
i) 





Operating current 
for LCD 









~ 
So 





i] 
—) 











<| |els - 
+ 
= 
oo 
oe) 


Rg Rg 
8 : 
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@AC Electrical Characteristics - | (Von = OV, =e —5V+10%, Ta=—20 to 75°C) 


_ Parameter 


Latch pulse cycle time 
Latch pulse “H” width*! 
Latch pulse “L” width*! 
Shift lock cycle time 
Shift lock “H” width 





#1 Applicable to SED1190F ag ae in parenthesis are for SED1191F. 
*2 > tr, tf =(tcv.—twiH— twir/2, where tr, tf=50ns. 


@Timing Chart 


SEDII90F SEDIIQIF 





Screen single-line period time 





FR 
YSCLLJ LJ LJ LU by Ub tL LU Lo yee. 
is 
| TD COON GRD OF Om ORM) COON OD Oo DO 
DO Z\¥feyr yz sy 7 
he * 0: COM dot data 
ie * 63: COM63 dot data * 0: COM dot data 
| * 63: COM dot data 
Vin = 0.2 Vss 
Va =0.8 Vss 
YSCL 
Di 
FR 
DO 
Ta= —20 to 75°C 
- P on ~ Vpp =0V 
F " For change of DI input timing Mee 
™ LAT= ped through LAT signal ve SUN ETOm 


Vin = 0.2 Vss 
Vii = 0.8 Vss 





@COM Output Signal Timing Characteristics 











Vin =0.2 Vss 
Vit =0.8 Vss 


YSCL 
teico 


V 
ee (ve 


trrcp 


Pad 





A Vvn-05V Vop, V1 
Vot05V_ Vi, V4, Vssi 


Vn: Vpp, Vi, Va, Vssx 


(Vpp=0V, Vss= —5V+10%, Ta=-—20 to sae 


ST 






YSCL-COM output delay time 
RF-COM output delay time 
INH-COM output delay time 










Vssu= — 14.0 to —25.0V 


MEPACKAGE DIMENSIONS 


25.2404 





0.8+0.15 Center to center 


0~12° 


= * Drawing is applicable to SED1190Foa/SED1191F os. 
unit: mm |  *SED1190Fsa/SED1191Fss are 2.7mm thick. 








MEEXAMPLE OF APPLICATION 


SEDI190F 


SED1191F 
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(64 x 640 dots, 1/64 duty, 1/9 bias) 








LCD PANEL 
64 x 640 Full Dot Graphic Display 


*2 
EDI190F| 






~-+-----9 


YSCL LAT COM 

DIN DIN <y 

YDIS lS 

Vss mato OIE | | n-------B 0B ------- —N---- ---G--- +--+. 


Vop 
| | Fel dc eg SEG 
Vi eg 63--+-F--0 
[eee : 
Vo a 180F Bo ia SED1180F SED1180F 
he on ae EI peo © peo © eee Be @ 


a 


LP . Raa aa ee ee ee 

ECL,xSCL 

DO~D3 : a cee : 
4 4 4 4 


*1 Use to protect against excessive current. — 
*2 Use at least one bypass capacitor (0.01uF) near Vss and 
Vssu of each driver LSI to improve noise immunity. 


(128 x 480 dots, 1/64 duty, 1/9 bias) 


LCD PANEL 
128 x 480 FULL DOT GRAPHIC DISPLAY 


ees 
54... Be 


< 
8 
= 
< 
? 
< 
8 


Y1 : SED1191F 
X1~X12 : SED1181F 


*{ Use to protect against excessive current. 
*2 Use at least one bypass capacitor (0.01uF) near Vss and 
Vssu of each driver LSI to improve noise immunity. 


PF364-01 


= j SEDI6GO0OF 


CMOS DOT MATRIX HIGH DUTY LCD DRIVER 


@80-bit High Voltage Resistant Output 
@1/100 to 1/300 in Display Duty 
@CMOS High Voltage Resistant Process 


MIDESCRIPTION 

The SED1600F is an 80 output segment (column) driver, used to driver large-capacity dot matrix LCD panels 
with a duty ratio of 1/300 (from 1/100). It is used in conjunction with the SED1610F or SED1630F common (row) 
drivers. The SED1600F has a wide range of drive voltages. The maximum voltage VO is isolated from Vop to 
enable the application of any external LCD driving bias voltage from outside to the SEDI600F. These unique 
features enable the SEDI600F to operate with a wide variety of LCD panels. The SEDIG00F requires no 
enable signal to implement an enable chain technology which provides low power dissipation. This offers 
simpler interface with the LCD controller SED1330F/SED1341F or a microprocessor. 


MIFEATURES 
@80 LCD driving outputs 
@Display capacity’ ----:-rccrete reste ete 640 X 200 3 dots when combined with SED1610F (SED1630F) 
@Wide range of LCD driving voltages -:-::--:: 12 to 28V 
(Absolute maximum voltage::::::::- 30V) 
@High-speed, low-power data transfer by 4-bit bus enable chain technology 
Shift clock::::::::: 6MHz ‘Max 


@Enable auto-transfer function to allow cascade connection and low power dissipation (requiring no 
enable signal to be furnished by a controller) 

@Output shift direction pin selectable 

@Ability to adjust offset bias of LCD source from Vpp 


@Power supply for the logic:::::s:ssssrrereeree —5V+10% 
@Si gate CMOS process 
@Package TOrererrrrrerrererrrerrrrrr rrr reer ee ree eee ee a 100-pin QFP (plastic) 


MIBLOCK DIAGRAM 





LCD Driver 
80 bit 
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£° . . te ont hs aad e ate : 


- EPIN CONFIGURATION 


a) 
sremarecversrereneematetias 
eT 
Se DEORE TDA 
ASANTE 
Od 
ES 
rere 
orrenemeniarinteaeratts 
eS 
TE 
Ee 
aearrncorinaetiattiS 
a 
Ee 
RE 
TS 
ToD 
ES 
Ce atceenin eal 


* NC: No Connection 





MEPIN DESCRIPTION | | | DC 

a 
Each output changes at the falling edge of LP. 

Pots | 1 Displayateinputs 


XSCL a Shift clock of display data (falling edge trigger). 
Latch pulse of display data (falling edge trigger). 


I/O Enable 1/0, which is controlled by SHL input. Output is reset by LP, and auto- 
matically falls when 80 bits of data are taken in. 


ae ee 
SHL Shift direction selection and EIO pin I/O control. 
When data (a, b, c, d) (e, f, g, h)-:-:--(w, x, y, Z) are input to pins (D3, D2, D1, 
D0) respectively, the following relation is established between the data and 
segment outputs:, | 
CC SCSC~C“‘CSCSC#*SC#éWO +d 
}79|78|77|76|75|74|73|72| | 3|2{1jo; 1 | 2 | 
efofetsfel fala = foley [s [oapal ro 
a ae See 






Cc 
zty|xjwiv[ult{s| --|dfelb Output 


Vop, Vss Power Logic circuit power. Vpp: 0V (GND) 
supplies Vss: —5.0V 
V0, V2, V3, V5 Power LCD driving power. V5: —12 to —28V 
supplies — Vpp2V02V2>V382V5 
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MABSOLUTE MAXIMUM RATINGS (Vop=0V) 


Supply voltage (1) -7.0 to +0.3 





‘Oto +0. 

F Output current) | lb) Sma 
@) | tesee 
mw I 

aaa 





) 
1) 
a 


Poof 
Soldering temperature-time 260°C, 10s (at lead) 
*VO, V2 and V3 must always satisfy the condition: Vop2VO0O2V22V32V5. 







MELECTRICAL CHARACTERISTICS 


@DC Electrical Characteristics 
(Unless otherwise specified, Vpp =V0=O0V, Vss= —5.0V+10%, and Ta= —20 to 75°C) 










[Parameter | Symbol_[ Conditions| Pin [Min | Typ |Max| Unit 
Operating voltage ne Ha) V 
Recommended operating voltage —12.0 
Minimum operating voltage —8.0 


= 

</|«o 

on i 

no < 
on 


<—= (- >) 

B = — 
tile] /els 

=— w < ¥ 
—— ” an 






I (1) 

; V5 
Operating voltage (2) | — | Recomended value 
Operating voltage (3) Recomended value 
Operating voltage (4) Recomended value 
"H” input voltage | Vim | ONS, 
‘L' input voltage | Vu | RH 
H’ VoH 
Voi 

ls 


Vss 
V5 
Vo 
V2 
V3 


0.2Vss 





; lo. =0.6mA 


' “L> output voltage 
DO to D3,XSCL 
VssSViS0V oe 
Input leakage current re Saat LP,SHL,FR 
VssSViS0V E101, E102 


V5=—-12.0 to —28.0V 
Stand-by current : 


| —=20.0V'| seco t 
Output resistance | 4Von| =0.5V | V5 SEG79 : 
Vss= —5.0V, Vin=Voo, 
Issot 


Vit =Vss, fxscr=1.92MHz 
C D0 to D 
I LP,FR,SH 


ftp = 12kHz, Frame period =60Hz 
Ta= 25°C TN, 


H” output voltage | Von | lon= —0.6mA EIO1. E102 






> 





x= 


Rg [RT R 




















Vss 





Current dissipation (1) 





Input data: Inverted bit by bit 
No-load 
Vss= —5.0V, V2= —4.0V 
V3= —16.0V, V5= —20.0V 
All other conditions are 
same as Isso}. 










Current dissipation (2) 








xo) 
7 





Input capacitance 








ae 
wn 
g Rg 





“Tl 


p 





2 8 
n je 
= 
' 2 
2 . 
. 
. 
: s : O 
¢ . . 
: . . 
e . 





@AC Electrical Characteristics (Vsg= —5.0+10%, Ta=—20 to 780) 


[Parameter | Symbol | Conditions [Min | Typ | Max [Unt 
SCL period __| toa _} _ te tens} 6g ff fs 
XSCL “H” pulse width 
XSCL “L” pulse width 


Data setup time 
Data hold time 


[tes 
| toe 
XSCL-rise to LP-rise time | tp 
be = tte 
eee 








XSCL-fall to LP-fall time 
LP-rise to XSCL-+rise time 


aa 

Efe pee al 

a as 

fee 

Ee eel 

as an ee 

LP-fallto XSCLfall time | tu | | 
LP “H” pulse width twee | ti—<‘<‘i‘~s™sésdYSCiSCS 

LP “L” pulse width | twa | 

Alloable FR delay time | tor | 

ee 

renee 

ee 

eee ee 

ee ee ed 


Enable “H_ setup time 


| teu | 
Enable “H” hold time | then | 


Enable “L” setup time 
Enable “L” hold time 
| Input signal rise time | te 
[Input signal fall time | tr 


_ *The specifications for t- and te are provided to prevent a malfunction which may occur when noise is mixed with a slow- 
down signal. To assure high-speed XSCL, both t, and tr must satisfy the following relation: 
tec. — (twetn + twewt) 
tr, = 


- o - 
a = nm 
= 
- 
. 
. 
2 . 





@Timing Chart 
O Input Timing 


LP 


XSCL 


DO to D3 


IO output @ \ 
EIO output 2) \ \ 


@ through © each show a cascade number of the driver. 


Vin = 0.2 Vss 
Vir = 0.8 Vss 


DO to D3 


EIO1 
EI02 
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© Output Timing 


FR 
Vin =0.2Vss 
Vit = 0.8Vss 
LP 


XSCL 


tpdEOLLP t pdEOHCL tpdEOLCL 
tpdsip = Von =0.2Vss 


EIO1 Vo. =0.8Vss 


E!I02 perrnaes 
SEG output yar Qe 


Vn=VO, V2, V3, V5 





(Vss= —5.0+10%, Ta=—20 to 75°C) 


| —~Parameter_—— | Symbol_[| Conditions =| Min_ (| Typ | = Max | Unit | 
ee ee ee ee 
ee ee ee ee ee 
(XSCLfall to enable) time | -— [| = | 100 | ns | 
(LP-fall to SEG output) time ter] Vom— 12.09 Say |_—_}_—_|_45 _s__ 
(FR to SEG output) delay time C= 100pF ee ee eee ee 













HEPACKAGE DIMENSIONS 


1.008 +0.016 100-pin QFP 
(25.6 +04) 


0.787 +0.004 
(20 +0.1) 





0.55 1 +0.004 
(14+0.1) 
0.772 £0.016 
(19.6 £0.4) 


| | | 


HAA 


WwW 
ro 


TEC UOUT C 
1 


0.026 +0.004 0.012 +0.004 
(0.65 +9.1) (0.30+0.1) 


30 


0.006 +0.002 
(0.15 +0.05) 
0.106 +0.004 
(2.70.1) 


unit > inch: 
mm 








HIEXAMPLE OF APPLICATION (SEDI600F aa) 
for 200x640 DOT MATRIX LCD 


200 x 640 DOT MATRIX 


LCD PANEL 


~~ 
iL 
re 
st 
r) 
ed 
Q 
uJ 
” 
Le 
oO 
~ 
“* 
te 
QO 

al 
Y 
wy 
~ 
uu 
~~! 
- 
oO 

_ 
- 
= 
OQ 
Oo 


* Be sure to connect a current limitter resistor. Also, connect decoupling capacitors (0.01NF) near pins Vss 
and V5 of each LS! for noise protection. 
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PF365-01 


CMOS DOT MATRIX HIGH DUTY LCD DRIVER 
@86-bit High Voltage Resistant Output 
@Max 1/200 in Display Duty 

@CMOS High Voltage Resistant Process 





MIDESCRIPTION | 
The SEDi610F is an 86 output common (row) driver, used to driver large-capacity dot matrix LCD panels with 
a duty ratio of up to 1/200. It is used in conjuction with the SED16G00F. The SED1610F has a wide range of 
drive voltages. The maximum voltage VO is isolated from Vpp to enable the application of any external LCD 
driving bias voltage from outside to the SED1610F. These unique features enable the SEDI610F to operate 
with a wide variety of LCD panels. 


MFEATURES 
@86 LCD driving outputs 
@Display capacity «sce reset 640 X 200 X3 dots when combined with SED1600F 
@Wide range of LCD driving voltages --::::::: 12 to 28V | 
(Absoulte maximum voltage:::--::*°*"*° 30V) 
(Display duty rations: s:1rtrrtre rete 1/ {2 X(n+1)}, where n =1, 2, °° positive integer) 


@Output shift direction pin selectable 

@Momentary display blanking by inhibit function 

@Power supply for the logic::::-:-s:s:ssssere 5V+10% 

@Ability to adjust offset bias of LCD source from Vpp 

@Silicon gate CMOS process 

@Package::- Kosdinaiebetannecounoetar! inquen pomaucdeegantus, 100-pin QFP (plastic) 


MBLOCK DIAGRAM 





LCD Driver 86bit 
Level Shifter 86bit 
| Po Mice re eee 


Voltage Control 
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"PIN CONFIGURATION — PIN DESCRIPTION 









LCD driving common (row) outputs. 
COM0 to COM85 
cont comes Each output changes at the falling edge of YSCL. 
Controls all common outputs to nonselect level (V4 when 
FR=L, V1 when FR=H) (low active) 
YSCL Shift clock of serial data (falling edge trigger). 


DIO!, DIO2 Serial transfer data 1/0, which is controlled by SHL 
input. Output changes at falling edge of YSCL. 


Shift direction selection and DIO pin control. | 


COM output shift direction a 
Output 
PH fe ———> 0 | Outout 


AC signal of LCD driving outputs. 


Von. V Logic circuit power. Vpp: 0V (GND) 
Perr Vss: —5.0V - 

VO. V1, V4, V5 LCD driving power. V5: —12 to —28V 
ey pe Vpp2V0>VI>V4>V5 


MIABSOLUTE MAXIMUM RATINGS (Vpp =0V) 
Unit Unit 
Supply voltage —7.0 to +0.3 Output current (2) | loses | A 









| ak od ad ed 









SED1610F 


Index 

























pniasheckanKonk on bonkakondon! 





| 
; x 
woot saa |v fone | Tu 
iy wea |vviva|-o.st0 +09 |v [aiamieee | Toy | esto 150 | C 
rote) |W [woate 08 | V [seater] Ton |G 1 tie | — 
atte | vo (vm03te +08 |v [Anatowasnie! ro | ow | mW 
te) | io Ft ee a as 


MELECTRICAL CHARACTERISTICS 


@DC Electrical Characteristics 
(Unless otherwise specified, Vpp=V0=0V, Vss=—5.0V410%, and Ta=~—20 to 75°C) 


Operating voltage Fes | V 


ee en 

Recommended operating voltage V5 
Minimum operating voltage 

a a: 

DD 























i (1) Vss 

V5 
Operating voltage 2 
“H” input voltage | Vin ||, 0102, YSCL, |0.2Vss 
"T"input voltage |u| 
“H” output voltage lon= —0.6mA 
“ae V DIOI, DiO2 

OL 


L output voltage Vo | lo. =0.6mA 


YSCL, SHL 
Hu VssSV|SOV TNH, FR 
— VsgSViS0V DIO1, DIO2 
; V5=—-12.0 to —28.0V 
. rrent V 
—20.0V 


|AVonl =0.5V | V5 | -14.0V|COM0 to COM85 
—8.0V 









< 
ae] 
<= fa] 
B ° | 
bs n ° 
—— n oo 
> 


Input leakage current 





R 
> 













Output resistance 


A is 
Fo) > 





continued 
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Current dissipation (1) Issor 
















Vit=Vss, fysc. =7.7KHz 
Vss = —5.0V, V1=-2.0V 
eke ae V4=—18.0V, V5= —20.0V 
Current dissipation (2) Issog niciheeconditisns ia 0 V5 7 uA 
same as Isso1 


[__Parameter__[ Symbol_[ Condition [Pin [Min | Typ [Max| Unt | 
Frame period =60Hz 
Input data: “H” every 
; YSCL, SHL, TNH, oF 
iaienneaianee acta SCL, SHL,INHFR| — | — | 8.0| pF 
Diol, Dloz_ | — | — [15.0] pF 
@AC Characteristics 


Vsg= —5.0V, Vin=Vop, 
Vss 7 uA 
1/128 duty No-load 
O Input Timing (Vsg= —5.0V+10%, Ta=—20 to 75°C) 





; =-12.0 to —28.0V 
paCINE Ci = 100pF 


@Timing Chart 3 





Olnput Timing 


Vin =0.2Vss 
Vin =0.2 Vss Vi =0.8Vss 


Vii = 0.8 Vss 
7 oe Ce Aen eee eeee t 
twetH torr pdDOCL 


OL =U. ss 
DIOL Woy ‘ogc toe ememnat WAY, S ; trace 
DIO2 AAA KOO O00O0QOOXX XX ce | 


tpdcFR 





tpdCINH 


1 Vn-0.5 
Vn+0.5 
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MIEXAMPLE OF APPLICATION 
for 200 x640 DOT MATRIX LCD 





200 x 640 DOT MATRIX 


LCD PANEL 


CONTROLLER (SED1330F) 


* Be sure to connect a current limitter resistor. Also, connect decoupling capacitors (0.01uF) near pins Vss 
and V5 of each LSI for noise protection. 





MEPACKAGE DIMENSIONS 


E-22 





1.008 +0.016 


(25.6204) 100-pi 
— | 100-pin QFP 


iwi — 


AA 


0.551 20.006 
(14201) 
0.772 20.016 
(19,6204) 


HIM 


| 


HN 





TT OT 


1G 20.004 0.01220004 
(0.65401) (0.30 #0.) 


0.006 20.002 
(0.15 £0.05) 
0.106 +0.004 
(2.70.1) 


| rear meee ee eEe! 
AM VAAN UU A Tae TA 


unit > inch 
mm) 


PF135-03 


ac) =] by pele) 
CMOS DOT MATRIX LCD CONTROLLER DRIVER 


@ 1/8 or 1/16 Duty Cycle Dot Matrix Drive 
@ 20 Character Simultaneous Display 
@ Built in Character Generator ROM and RAM 





mw DESCRIPTION 


The SED1200Fosis a dot matrix LCD controller/driver with a built in CG (character generator). 

The circuit consists of aCG ROM which contains 160 different characters, 4 words CG RAM, 20 words dis- 
play data RAM and logic functions to operate a 20 character display. Additional characters may be used 
by writing CG data to the 4 words CG RAM. : 

The device also contains the resistor array for the LCD power supply. The SED1200Fos is fabricated Sili- 
con Gate CMOS process and features very low power dissipation. This makes the device very desirable 
for applications in hand held, portable and other battery powered instruments. 


@ FEATURES 


@ 1/8 or 1/16 Duty cycle dot matrix drive 

@ 20 Character simultaneous display 

@ Built in character generator ROM and RAM 
@ Built in CR oscillator 

@ Built in resistor array for LCD power supply. 
@ Compatible with 4 or 8 bit microprocessors 
@ TTL Compatible 

@ 5x 7+ Cursor line or 5 x 8 character font 

@ Package-:::-::- 80-pin QFP (plastic) 


= BLOCK DIAGRAM 





osci OSC2 


== Oscillator 
Input Controller ie Address Counter a Address convaiet-— Address Counter 


ee Instruction 
Register DDRAM 


ia 10 x 2 words 
tHe 
Write/Read ommon Uriver : 
Controller 
CGRAM 5 ~x 8dots x 4 cCPowe SinoW 
(160 bits) CGROM 160 words | LC Power Supply | 


Write/Read Controller 


Data Controller 


Segment Signal Generator LC Power Divider 


- @ 
SEG1 SEG50O Vop 
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= PIN CONFIGURATION 


SEDI 200F os 





@ ELECTRICAL CHARACTERISTICS 
@ AC Characteristics (Read cycle) 


Read pulse width. 


Input falltime 


Input rise time - - 


Input 
(AQ, OS, RD,cLK) tHe 
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| 18to25.| COM1 to : 
40 to 47 | COMi6 Bo LCD Common output 


ae 











“MPINDESCRIPTION =~ 









[PinNo. | PinName | 1/0 


LCD Segment output 


Chip select input (active “Low”) 


Read enable input 
(active “Low”) 


Write enable input 
(active “Low” to “High”) 


cs 
WR 
AO “High”; Set character code, 
CLK 
DD 
Vss 


17to 1 SEG1 to 
80to 48 | SEG5O © 










“Low”: Command 


VO | fercept O83; Det input/output 
[T | Glockfor command 
[32,31 _[OSC1, OSC2| | Connect oscillation resistor 
[38 | _Voo | ~ | Supply voltage (+5V/ for logie | 
[37 | vss [= [enw 
[38 [Vico [= [Supply vonage for co] 


(Vss = OV) 


—65 to +150. 


(Voo=5V +10%, Vss=OV, Ta=—10 to +70°C) 





(Von = 5V + 10%, Vss=OV, Ta=-10 to +70°C) 





(AO. CS, WR 
DBOtoDB3, CLK) = tH 





@ DC Characteristics (Vss = OV, Ta=-10 to +70°C) 































rome [omen [comme om | om | mm | 
[Logic operating voltage ——~«[| von” ~~|—=S=S*é<“‘*‘“~*~*S*é~sSC‘ SSC*dTSC(‘®|SC*TSCSOTCCS 
[LCD operating voltage «| ico Sd SSSCSC*~<~*~*~sC 8] «dC 
Voo=6V.fosc=100KHz | 240 | 310 | 380 | ka 
input voltage High (1) «| vm | _Voo=45t055v -1/ 20 | - | Vo | v__| 
voo=4stosev 1] 0 | - | os |v 
[input leakage current High | _luw | Voo=88V,Vu=65V-2|__- | - | 10 | aA _| 
Input leakage current;Low | in | Voo=88V,Vu-ov-2|- | - | 10 | ma _| 
Veo | Veo 
Input voltage ;Low(2)——~+| Waa —~(|—Voo=45t085V-3[ 0 | 0 | O20 | v__| 
Output current High [ton | Voo=8v, Vow=24v +4] 4.0 | - | - | mA 
io | Voo=8vVo=0av +4] 16 | - | - | ma 
inv | _Vu=0V,Voo=sv +5] 3 | 10 | 30 | wa 
Resistor as power divider ‘| —~Rd—=* | i390 | 300 | Ka | 
Voo=45t055V | _- | 100 | 300 | Khe | 
[Operating fequency(2) «|S ~*Y~SCWoo=45t055V | - ~(| - ~+(| 32 |e 
Ce 
foommeowenoene [vw || | | | 
voosasv [20-4 dA 
vicostov = [20 -« 
Common output current (3) 1/16 duty drive a ee ee 
Voltage dropbyo.sv [8 |= | = | a 
eassmes |e [= a 
i ee a See La a 
Segment output current (3) er ne! ceca = 
a 
*1. Terminal: CS, RD, WR, AO, DBO to DB3, CLK «4. Terminal: DB3 

«2. Terminal: CLK, OSC1, DBO to DB3 « 5. Terminal: CS, RD, WR, AO 

* 3. Terminal: OSC1 (for external clock) «6.CS =RD =WR=AO=5.0V, (open output terminals) 





@ DISPLAY COMMAND 


abet 11-1 1-1 7 
(D7) (D6) (D5) (D4)|(D3) (D2) (D1) (DO) 
0 0 0 0;}0 1 =O D/I 


SET CURSOR DIRECTION DO=O Ineoment 
CURSOR ADDRESS -1/+1 

CURSORFONT SELECT 
CURSOR BLINK ON/OFF 
DISPLAY ON/OFF 
CURSOR ON/OFF 
SYSTEM RESET 

LINE SELECT 


DO =1 :-1 
0 DO =0:+1 
0 DO = 1: All dots blinking 
DO =O: Under line 
0 DO =1:ON 
DO =0: OFF 
0 DO =1:0N 
DO = 0: OFF 
0 DO=1:ON 
DO = 0: OFF 
O O Except data RAM and CGRAM 
O 
0 


oo 0oUmUOWUCUCOOUCOWUCOUCUCO 
oo 00 0 0 OC 8 
oo 0 008%8UCUMDWUCUCOUOUUCUCO 


0 
6) 
0) 
0 
0 
0 
0 


0 2/1 DO = 1: 2 tine display (1/16 duty) 
/ DO =0: 1 line display (1/ 8 duty) 


| 0 
SET CURSOR 1st LINE Oe Ont. Oi. 4 (N figure -1) B 
ADDRESS por 50" 10 


2nd LINE 11 _(Nfigure=1)8 crane: 
* 


SET CHARACTER CODE 1 1 | (CHARACTER CODE) 
BUSY FLAG CHECK | 0 O|BF Oe: ae Me ea eet 
1 0;0 0 1 O | (Set lower address) 
1 Q0o;0O 1 QO (Set CGRAM data) 
+ = High impedance 


Note: Misoperation may be caused when any command other than that listed in the above table is inputted. 


SET CGRAM ADDRESS 
SET CGRAM DATA 
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M@ CHARACTER CODE MAP (SED1200F os) 


Lower 4 bit (D4 to D7) of Character Code (Hexadecimal) 


pt t2iatatsje{7{ s{a{/A Bi cioleElF] 


CG RAM AREA 
5x8 DOTS 


Upper 4 bit (DO to D3) of Character Code (Hexadecimal) 





Ww PACKAGE DIMENSIONS tC HB APPLICATION FOR CPU 
The SED1200Fos can connect to the address bus or the 
80-pin QFP data bus directly or alternatively, a peripheral interface 
VeHCRTN unit. An example is shown below. “a ae 


0.787 20.004 
(20.0401) 


> 
°o 


Out port 
Out port 
Out port 
Out port 
Out port 
Out port 
Out port 

1/0 port 


0.756 +0016 
(19.2 £04) 


a> 
° 
aH +H 
ae 
wo x 
o~ 


0.014 20.004 
(0.35201) 


0.006 20.002 
(0.15 £0.05) 


4/8 bit CPU SED 1200FoB 


unit : inch 
(mm) 
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PF218-02 


SED1210Fos 


CMOS DOT MATRIX LCD CONTROLLER DRIVER 


@1/8 or 1/16 Duty Cycle Dot Matrix Drive 

@Built-in Character Generator ROM and RAM 

@Maximum Simultaneous Display of 40 Characters 
(When Accompanied with SED1181F.a) 





HIDESCRIPTION 
The SED1210Fog is a dot matrix LCD controller/driver with a built in CG (character generator). 
The circuit consists of a CG ROM which contains 160 different characters, 4 characters CG RAM, 40 words 
display data RAM and logic functions to operate a 40 character display. Additional characters may be used 
by writing CG data to the 4 characters CG RAM. 
The device also contains the resistor array for the LCD power supply. The SED1210Fop is fabricated Silicon 
Gate CMOS process and features very low power dissipation. This makes the device very desirable for 
applications in hand held, portable and other battery powered instruments. 
Since 1210Fog consists of 40 segment drivers and 16 common drivers on one chip, at most 16 characters are 
displayed, Accompanied with SED1181FLa, number of characters can be expanded to 40 characters at most. 
MIFEATURES 

@CMOS LSI 

@Built in display data RAM <:--::errre terete 40 <8 bits : 40 characters (Max) 

@Built in character generator ROM (160 different characters) and CGRAM (4 words) 

@Built in CR oscillator circuit (External Resistance) 

@Built in resistor array for LCD power supply 

@Maximum display dimension :-:+-++++++++++++++* 20 characters X 2 lines or 40 characters X1 line 

| (with SED1181FLa accompanied) 

@1/8 or 1/16 duty cycle dot matrix drive (fixed by command) 

@Capable of interfacing to 4 or 8 bit CPU 

@13 simple commands for operation 

@5 < 7+Cursor line or 5X8 character font 





@cCursor font Pec e cece e esac nes cceerscen sees rcesesseeseeene Underline or all dots blinking 

@Low power dissipation 

@Single power supply ---:-c:eeeeeeeeeeere eee 2.5V to 5.5V (Logic) 

@Package Ving aia wind Wotiode a eda caneaene vee weatanee ners 80-pin QFP (plastic) 
MIBLOCK DIAGRAM 


VL2 VL3 Vico 


RAM 
20x 2 words 
(320 bits) 


re 
a 
WRITE/READ Controller 


AM 
5X 8dots x4 
(160 bits) 


: 


OBO DB2 0B4 O86 
O0B1 083 DBS 0B7 
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MPIN CONFIGURATION MIPIN DESCRIPTION | 
COMI to 16) LCD common output 
SEGI to 40 | LCD segment output 
Chip select input (active “Low”) 
pelea 

(active “Low") 

| WR I Write enable input 
(active “Low” to “High”) 


“High” ; Set character code 
“Low” ; Command 

Data input 

DBO to 7 (except DB7 ; Data input/output) 









| so | Serial output for Segment driver 
| uP | Latch output for Segment driver 


| tp a 
| SHCL | Shift clock for Segment driver ea 
| FR ae 














Fe [ rane aap See 
TO aia 
Tepe [ooo [a 
[+ [ovek tr cormns 1 | vw |RSS | 
erica | 21 | | 
MABSOLUTE MAXIMUM RATINGS (Vss =0V, Ta=25°C) 
Unit 
Woo=T.0 to Vag 40.8 
Input voltage _ | —0.3 to Vppt+0.3 | | 
Output voltage —0.3 to Vpp + 0.3 
Operating temperature —20 to 70 
Storage temperature —65 to 150 


Soldering temperature and time 260°C-10s (at lead) 
MIELECTRICAL CHARACTERISTICS ~ s > 


Characteristics 
Logic operating voltage | Voo | —SSSSSSS~C 50 | 68 |v 
| co [Vo0= 5.5] = [Voo-3.5/ OV 
Q 








Badan AQenwosm 
Pre ry rege Bre gry Bri gre rege re) 
BARHADAADADUDD 








(Vss=0V, Ta=—20 to 75°C) 
p 





LCD operating voltage | Vicon | 
Resistor forester Wo=5., f= | osct |- 0 | 80 | 280 | ko 
Operating frequency | toss Osc? 
Operating frequency (2) 


a 
External clock duty aaa 
Var | 
EVID =.= 


< 
= 
.?) 
0 


oh 
[o) 
DM 
oO 


@ 


Input voltage ; High Vint Vop=4.5 to 5.5V | & RD 
DBO to 7 


) 


Input voltage ; Low ( Vit 


(1) 
1 
Input voltage ; High (2) 
Input voltage ; Low (2) 
Input leakage current; High | [lun 
Input leakage current ; Low 
Input pull up current 


e) 
io) 
2 





os | 
Do 
om} 


t 


CS, 
WR 


P*) 
: 






O 


S 

Output current; Low Voo=4.5 t05.N,Vo=0N | Om 
Output current ; High | Mowe) Vop =4.5V, Von =4.0V} FR, LP 
Output current ; Low Vop=4.5V, VoL=0.5V | *Sct 


Common output current (1) | [lonVppcl | . Vpp =4.5V 
) 


| 
7. 


Output current ; High Vpp=4.5 to 5.5V, Voy=2.4V 





: 








Common output current (2 * Vicp=1.0V COMI i 
Common output current (3) | Ilo.Vircl | ° When resistance array | to COMI6 , 












is in low impedance 
¢ 1/16 duty drive 
¢ Voltage drop by 0.5V 


Common output current (4) | HotViscl 
Segment output current (1) llonVpps| 















Segment output current (2) lo.Vicps When one terminal is | sec} - 
Segment output current (3) | | lo.Vi2s| measured, the others) to SEG40 


are open. 


Segment output current (4) [loLViss| 


E-28 


@AC Characteristics | 
O Read Cycle (Vpp=5V+10%, Ta=—20 to 75°C) 





[Parameter | Symbol | Conditions [Min | Typ | Max | Unt 
ae an a a ee ee 






R 
Cinna ee se 
Output delay time from RD Ci = 100pF 


AO hold time after RD tra 











Input fall time tHL 
Input rise time tLH 


OWrite Cycle (Vpp=5V+10%, Ta=—20 to 75°C) 


[Parameter | Symbol [Conditions | Min | Typ | Max [Unt 
[Address allowance time | tw —|—SsSs=—“CS~—C—‘—‘<‘iSSO dT SO dds 
Chip select time ie ee 
A 
AO hold time after WR | tw | —~—Ss=<“CS~S*~“S~S~SCSCSO 
CS hold time afterWR | tw [SS 
Data hoid time «| ~itw | 

ie 

ince” One eames! 

ee 












Write pulse width 
Input fall time 
Input rise time 


@ Timing Chart 
ORead Cycle OWrite Cycle 
AO 
cs 
DBO to DB7 


WR 





2.0V input 


Input ae Wo 
t—t BV (A0,CS,WR, = al f! 
(AO, CS, RD, ¢) MH ws DBO to DB7, ¢) tu tux 


tun 





MIDISPLAY COMMAND 










































D7 Dé D5 D4 D3 D2 Di DO| Note | 
| SETCURSOR DIRECTION, =| 0 0 1 0] 0 0 O O 0 1 0 D/I [BO=0: increment 

| CURSOR ADDRESS -1/+1 | 0 0 1 O| 0 0 0 O O Ff 18 -W+BH | 
| CURSORFONT SELECT |0 0 ft O| 0 0 O O 1 0 0 A/U[BI=b:tnderine 
‘| CURSOR BLINKON/OFF =| 0 0 1 O/ 0 0 O O 7 0 1 ON/OFF 

| DISPLAYON/OFF | O 60 C1 OO] OF 60 COCO OO_ON/OFF/ B00 OF 

| CURSORON/OFF | OO OO CT OT OO OO tN 

| SYSTEMRESET =—s—_—(§$ S| OO Ut CO OO tO aR 
PLINESELECT — “as Tl Ot OO OOO t/t | Boz DT diy Cay 
| SETCGRAM ADDRESS || 0 0 =f 0 || 0 =O 1 AB AZ AT AD | Uprer accress is txed to0H | 
| SETCGRAMDATA (ss | OO Ct CO] OO ht A 8 2 DI DO; 
| SETCURSORADDRESS | 0 0 1 0 | 1 2nd/Ist AB A4 AB AZ Al AO | Bio: N igus tr frst ine” 
| SETCHARACTERCODE |0 0 1 1 (|D7 Dé D5 D4 D3 D2 DI DO; 
| BUSYFLAGCHECK =——sos | Ot 0 CO | BF*# *# * * U | 


* =High impedance 
Note : Misoperation may be caused when any command other than that listed in the above table is inputted. 
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Tt er 


BECHARACTER CODE MAP (SED1210Fos) 








i 


eee anne) Din 
eh ee letet ot fo Ree) — 
ete Ee LP oP = 
[2 SRP Lie eee 
Aer eter on [iat Pale 
Parr ke ID ine 
Pe etary [ee ee, THe 
eer a oa = 


80-pin QFP 


0.992 +0.016 
(25.2404) 


0.787 £0.06 
(20.0+0.1) 


0.756+0016 
(19.204) 


$s 
oo 
HH 
aS 
ox 
o~w 


9,03 1 +0.006 
(0.40.15) 


unit : inch 
(mm) 
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4 bit (04 to D7) of Character Code (Hexadecimal) 


[4]s5[6[7{si/a9fajeBic{o/elF | 


Hl ehee a 
Ci 






COM1 
Ose SED1210F oe 
Ri t_losce a 


on 
Beevee? 





+ * In this case, SED1181F 1a is 


’ accompanied because of 
the large number displayed 
characters. / 


SED1210Fop can connect to the address bus or the data bus 
directly or alternatively, a peripheral interface unit. 
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SED1278F 


CMOS DOT MATRIX LCD CONTROLLER DRIVER 
@1/8, 1/11 or 1/16 Duty Cycle Dot Matrix Drive 
@Built-in Character Generator ROM and RAM (ROM 240 characters) 
@Maximum Simultaneous Display of 80 Characters 


(When Accompanied with SED1181F_a) 





HIDESCRIPTION 

The SED1278F is a dot matrix LCD controller/driver which is dedicated to character display. It is capable 
of displaying up to 80 characters under 4-bit/8-bit MPU control. 

The built-in character generator ROM has an extended capacity of 240 different characters, each being 
generated in a 5X10 dots font compatible with a 1/11 duty. In addition, the SED1278F contains 64 bytes of 
character generator RAM in which the user can store 8 different characters, each consisting of 58 dots. 
These memory features offer high flexibility in character display. 

The guaranteed minimum LCD driving voltage is 3V, and this makes the SED1278F suitable for driving low 
voltage LCDs. 


MiFEATURES 
@Display PAM -coccccccccccccsstceteresessensserceecenns 80 bytes (80 characters) 
@Character generator ROM-:::::-:+:seersreeer eee 240 characters (Able to 256 characters) 
@Character generator RAM <:++:+:s+eceee resets 8 characters | 
@Built-in CR oscillator, Built-in power-on reset circuit | 
@Maximum display dimension -::+++-++++++++++°* 80 characters <1 line, 40 characters X 2 lines 


(When accompanied with SED1181F.a) 
@ 1/8, 1/11 or 1/16 duty cycle matrix drive (fixed by command) 
@2 flame AC wave-form drive 
@High-speed bus interface with 4-bit/8-bit MPU 
@Powerful display control instructions 





@Character font-::-:+:-srseeeee eee eee ees 5X7 dots+Cursor line (5 <8 dots also possible) 
5X10 dots + Cursor line 

| @Single power supply Laciaceuseedvaweet caeweslnge setae 5V+10% (Logic) 

@Low LCD driving voltage -------++++++estereeeeee Vop — Vs23.0V 

@Package 5ib6 6 leds biain ais bus. e esd o's tardive s bs.aeg beS wae eciewweees 80-pin QFP (plastic) 


MBLOCK DIAGRAM 


OSC1 OSC2 
O O 





Instruction Decoder gree’ Control Pe 


e220 
= 
O 

1/0 Contro! 


Voo ar. Character 
Generator Generator 


RAM) 
Cl . 
v1 5 ay x 240 Bits 
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EIPIN CONFIGURATION - 


re 








SED1278F 


tt et ted ot 


PIN DESCRIPTION 


No.of signals | Functions 
Register select signal 
Read/write select signal 


[Read write execute signal 
pat to pa7 «| —~* Cats 


LP Data latching pulse 
__XSCL Data transfer clock 
FR 


fd LCD AC driving signal 
a ae Serial data 


Common outputs 
COM9 to COMI6 : non-select for 1/8 duty 


COMI to COM16 
COM12 to COM16: non-select for 1/11 duty 


- | SEGI to SEG40 | 40 | Segment outputs 


Vi to V5 LCD driving power (V5 =Vss) 


DO 
| +5V : 
Vss OV (GND) 
1 





OSCI Used to connect resistor (typ. 91K-ohms) for oscillation ; 
OSC2 OSC1 is for external clock input. 


“1 [rs |S RWSdYsS=“‘SCSVP”OCLOC~‘C”:#C#COeration”—=—=—=~=“‘*~* 
oe ol 
a 
Address counter read cycle 
a ae Se a ae DD RAM or CG RAM data write cycle 
Er a as ——— 


MABSOLUTE MAXIMUM RATINGS (Vss=0V, Ta=25°C) 


Supply voltage (1) —0.3 to 7.0 V 
Supply voltage (2) Vi to V5 —0.3 to Vpp + 0.3 V 
7 

























V 
Power dissipation [Pp | SCSC~<“~*~“‘~*sésONSCSC‘CO™SC*#*#*#*#*dS;SCOMW=*S 
iz 65 to 160 C 
| 260°C-10s (at lead) — 


Note) The following condition must always hold true : Vop>2=V12V2=V32V42V5 
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MELECTRICAL CHARACTERISTICS 
@DC Characteristics (Vpp=5.0V410%, Vss=O0V, Ta=—20 to 75°C) 


Ty 
“H” level input voltage (1) DBO~DB7 
RS, R/W, E 


“L” level input voltage (1) Vit 






me] 






ie] 
o 
- 

















2.0 
Vss 
Vss 


Oo 
Y 
2 
ft 
we) 
o 


“H” level input voltage (2) Vine Vpop—1. 
“L” level input voltage (2) Ving 


“H” level output voltage (1) Vont lon= —0.205mA 
“L” level output voltage (1) Vout lo.=1.6mA 
“H” level output voltage (2) Von2 0.9Vpp 
Vou ie 
ce 
Reso | Vse6~Val=0.5V 
fi 


Pull-up MOS current Vop =5V 


Rf oscillation, 
Supply current external clock D 


Von = 5V, fosc = for = 270kHz 


i 


— 


_ 
© 


250 LA 


oa 


o 
co 
| 

> 


External clock operation 


fexre 
Duty 


Internal clock operation (Rf oscillation) 


Internal clock oscillation frequency 
LCD driving voltage Vpp — V5 









Lu 


Ne 





kHz 


RO 
bee | 
oO 


fle 
< 


DD 


@AC Characteristics 
O Read Cycle (Vpp =5.0V+10%, Vss=0V, Ta=—20 to 75°C) 


Symbol_[ Conditions | Min Typ | Max [Unt 
Enable cycle tims ett 






F Enale Hl pute wth [ten | 
Enable rise/fall time | te te |i 
a 


Read data output delay C_= 100pF 
Read data hold time 
O Write Cycle (Von=5.0V+10%, Vss=0V, Ta=—20 to 75°C) 


Symbol 
Enable cycle time 
Enable “H” level pulse width tweH 


Enable rise/fall time tre, tte 
RS, R/W setup time | tas | 











tas 
RS, R/W address hold time 
Data setup time 
Write data hold time tou 
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@Timing Chart 





O Read Cycle | ma i 
" y ; ff Vint % Vint ¥ vA : 
RS Vin Vins FA 
R/W | ar Vint 
tan 
E 
Vii Vint Vin 
3 Vooi fF Significant Vou1 
DBO to DB7 a 
teycé 
OWrite Cycle 3 
Vint Vina 
RS Vit ; Ving F 


R/W 


ae Vii 
| tan | 


| E ° 
et a el 


DBO to DB7 ee <a 


teycE 


EIDISPLAY COMMAND 


COMMAND 
‘CLEAR DISPLAY 
CURSOR HOME 


ENTRY MODE SET 
DISPLAY ON/OFF 


CURSOR/DISPLAY SHIFT 


SYSTEM SET 


ADDRESS COUNTER 


*Don't care | 











i 


0 
w 
baa | 
O 
88) 
a 











DBI =1: Increment, DBI =0: Decrement 
DB0=1 : The display is shifted. DBO=0: The display is not shifted. 
DB2=1: Display on DB2=0: Display off. 
DBi=1: Cursor on DB1=0: Cursor off 
: Brinking on DBO=0: Brinking off 
: Shifts display one character 
: Right shift, DB2=0: Left shift 
DB4=1: 8 bits, DB4=0: 4 bits 
DB3=1: 2 lines display (1/16 duty), 
DB3=0: 1 line display 
oe : 5x10 dots, 1/11 ) 
DB2=0: 5x7 dots, 1/8 duty 
The address length that can be set is 64 addresses. 
The address length that can be set is 80 addresses 


AC DB7=1: Busy (instruction not accepted) 
DB7=0: Ready (instruction accepted) 


as 

















| clelels 
= 


0 
N 
~ 
om = 
“TT ~~ 
= 






Acc 


7" 


Write Data 
Read Data 
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MEPACKAGE DIMENSIONS 


F80-5 80-pin QFP 





unit ° inch 
mm 


MEXAMPLE OF APPLICATION (2 lines X 20 characters) 


SED1278F 





16x 100 dots 





SED1278F is usually connected to 8-bit MPU via I/O ports. 





HECHARACTER CODE MAP (SED1278F oa) 





Higher 4bit (D4 to D7) of Character Code (Hexadecimal) 








DO 
PO 










N 


DO 
> 





& 
= 


Lower 4bit (DO to D3) of Character Code (Hexadecimal!) 





a?) 





~2O 
= 
= 








> G 





AO 
=~] 


* Character codes (OOH-OFH) of SED1278F are assigned to the area of character generator RAM (CG RAM). 
The CG ROM of the SED1278F is masked; if you wish to have your own CG ROM, consult Seiko Epson Marketing Department for 
conversion of the masked ROM. 
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PFO36-05 





bo) =] BD fo 0] 0) arenes 


CMOS DOT MATRIX LCD DRIVER 
@Duty 1/7 —1/16 LCD Driver 
@Single Chip LCD Driver (with Built 

in Display Data RAM) 


MIDESCRIPTION 
The SED1500F Series is a dot matrix LCD driver CMOS LSI with the ability of alpha numeric and graphic 
display. Because of a built-in display data RAM, the necessary operation for drive is only writing of display 
data. Moreover, this LSI can be connected directly to the bus line of a 4 bits/8 bits microcomputer. There- 
fore the combinations of CMOS microcomputer and the SED1500F Series make it easier to systematize the 
handy instruments requiring low power dissipation. 


MIFEATURES 
@Built-in display data RAM 
@Built-in driver for LCD segment and LCD common 
Dot drive capability : Common-single system 336 to 544 dots (per chip) 
Common-multi system 336 to 672 dots (per chip) 

@Direct connection capability to the bus line of a 4 bits/8 bits microcomputer. 
@Duty 1/7—1/16 setting capability (mask option) 

— @Built-in CR oscillation circuit (without resistor) 
@Low power dissipation 
@Package sss folstd oid ion al aiere. Seatereavere wiace epee wrole otidta Said ca rea etewyeewieieis 80-pin QFP (plastic) 


MIBLOCK DIAGRAM 





food 


© 
COMMAND 
| ore REGISTER mi 


ADDRESS 
REGISTER 
| ADDRESS DECODER 


RAM CONTROL 


LCD VOLTAGE 
CONTROL 


i DATA MEMORY 


(42 x 2 Byte) 


DATA I/O BUFFER 
TIMING GENERATOR 


LC ADDRESS DECODER 


Z COMMON 
SEGMENT DRIVER x DRIVER 


SEGO—SEG33 COMO—COM7 
* SEG34—SEG41 * COM8--COM15 





* Those terminals can be used as either SEG or COM terminals. 
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EIPIN CONFIGURATION PIN DESCRIPTION. © 
AO to A6 RAM Address 
DO to D7 Data Input/Output 
RD Read Enable 
WR Write Enable 
OSC1, OSC2 = Oscillation Circuit 
cs Chip Select Input 
COMI2/SEG37 c + D2 CL Clock Output 
COM13/SEG36 ¢ : ah E/| Master/Slave 
COMIS/SEG34 >] o ee . _ Selection 
eau A : oie SYNC Slave Synchronous 
SEG31 © : 5 Voo | Input/Output 
cose SED1500F D CL 7 
ao > 0 Vss COMO to LCD Common (Y) 
SEG27 ¢ O Vi COM15 Drive 
SEG25 © ~ My Output 
SEG23 0 Boo SEGO to LCD Segment (X) 
SEG22 © SEG41 pave 
Output 
Vi1-to Vis LCD Drive Power 
Supply . 
Vpp Power Supply (+) 
* Terminal (Pin No. 61—No. 68) can be used as either SEG or COM terminal. Logic Power Supply (—) 
MABSOLUTE MAXIMUM RATINGS (Vpp = 0V) 






ae 








Storage temperature —65 to 150 | 
Soldering temperature and time 260°C, 10s (at lead) 


MIELECTRICAL CHARACTERISTICS | 
@DC Characteristics | (Vpp = OV) 





a eae Vss=—5.5V CS=H 
Operating dissipation 















Vis=—10.0V Rf=1.0M2 


Oscillation start voltage Rf=1.0MQ po 
Oscillation stop voltage Rf=1.0MQ 
Read cycle time 


*1 In the case of operating voltage Vss at Vop—3.0V, inquire of IC SALES DEPT. 






Vss= —5V 
Vin =VoH= —-2.0V 
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MEPACKAGE DIMENSIONS 


F80 o.g92s0018 80-pin QFP 


0.787 £0.004 
(20.0 +01) 















0.551 +0.004 
(14.0 £0.1) 
0.756 +0.016 
(19.2 +04) 






0.031 +0.006 
(0.8 0-15) 






0.006 +9.002 
(0.15 +0.05) 


0~12° 

194? 001, 

0.102 ) unit : inch 
(2.6) (mm) 


MISED1500F SERIES 
The capacity of the SED1500F Series is varid as follows with a duty of LCD multiplex drive. 
@Common-single series @ Common-multi series 


* | 


Dut Type No. of COM No. of SEG 
7 ae output output 


ve |seouor| 8 





a 

Pv [scour] | 
cmt | 
|| | 

|| 8 | 

|| wf 

7 
od 





*1 The driver is open-ended by the cascade connection. 
*2 Above-mentioned Duties are all realized by the mask option. Listed types are already available. As to other ones, 
please inquire of our IC Sales Dept. 
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MIEXAMPLE OF APPLICATIONS (Connection among the SED1500F Series, LCD and MPU) 


@An example of multichip composition by the common-single series. 
Number of display dots =10 X 40 Xn n=1—10 (in the case of SED1501F) 













CMO LoD 
ne 10x 40D0T 











Voo. 








SEGO 
COMO = SEG339 E/T 


SEGO 
SEG39 E/T 













COMS SEDISOIF SEDI501F os tg 
osc! NO.1(MASTER) OSC! NO.2(SLAVE) 
OSC2 2 8 


Oo 
ra 
> 
2) 


| | i- 
252 8le lg 


CS A/D RDWR 


MICRO COMPUTER 
(4 BIT MPU) 


@An example of multichip composition by the common-multi series. 
Number of display dots =16 X 42 Xn n=2-—10 (in the case of SED1503F) 


COMO LCD 
Com? !6X 42D0T 


Como SEO E SEGO SEGO 
con Seca E/! SEGHI 7 SEGA 8 
SED15038F SED1503F SED1503F 


NO.! (MASTER) OSCI NO.2(SLAVE) OSC! NO.3(SLAVE) 
g i a Oo? 5 oO g = 
aie Iwo i az iB LE L £ Beg 
ci Pee ae TY Evetsae 


A/D RD WA 
MICRO COMPUTER 
(8BIT MPU) 
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LCD 
10x 40D0T 


E/T 


osc! 


SEG 
SEG39 


SEDI501F 
NO.n( SLAVE) 














LCD COM8 
16 X 42D0T | 
COMI5 


SEGO 


E/; SEGA 
SEDI508FCOM0 
OSCINO.n(SLAVE) COM7 


2 6 
az 1G 
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SED2020Fo:/SED2020Fos 


CMOS VFD DRIVER 


@High-voitage CMOS Driver (70V: 10mA/bit) 
@Transfer Clock (4MHz Max) 
@Shift Registers and Latch Circuits are Built-in 


MIDESCRIPTION | 
The SED2020Foaz is a 20 bits (10 bits < 2) driver for vacuum fluorescent displays (VFD). The SED2020Foz, is 
designed to drive both the anode and grid of the VFD. A cascade connection of multiple SED2020Foas 
allows to expand characters and segments. 

High voltage (7OV Max) CMOS designed output circuit eliminates the external pull-down resistors to the 
output. The fast rise/fall time (14s Max) enables a clear display which is free from afterglow. 

The input circuit has a CMOS structure (logic level: 1.55V) with pull-up resistors, and can be directly driven 
by a standard logic IC such as TTL, LSTTL, CMOS, or HSCMOS. 


MIFEATURES 
@High-voltage CMOS driver (70V: 10mA/bit) 
@Anode/Grid driver for VFD 
@0On-chip serial input 10 bits shift register < 2 (20 bits in total) 


@Transfer clock «++ 4MHz 
@Logic supply voltage -:::::-:: Voot = 5V+10% 
@Package sree 46-pin QFP (plastic)/44-pin QFP (plastic) 





MIBLOCK DIAGRAM 


$02 





CLK 2 





Same as Left 
LH2 


BK2 








DO11D012 D020 
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~_ IEIPIN CONFIGURATION 



















SED2020F on 
SED2020F os 


Oo 
z 


>: NO Connection 
: MUST BE OPEN 





NC : NO Connection 


PIN DESCRIPTION 











[Symbol_[PinName[——SOSC~C~“~SCS~S~SCS nati SSCS 
CLK! 


Data is read from SI during “L” of CLK; data shifts to SO at rising edge of 
CLK. | 4 


CLK2 Clock input 







Serial data input to shift registers 


Serial data output from shift registers 







Data of shift register are read during “H” of LH; data of shift register are 
latched at falling edge of the signal. | 


SI 
S12 
SOt 
rBK2 Blanking Entire display can be turned off during “H’. 


Latch clock input 


Driver output High-voltage CMOS output 
Power supply GND (0V) ; 





Vooi Power supply Supply for logic (5V) 
Power supply Supply for driver (70V) 


ABSOLUTE MAXIMUM RATINGS (Vsg=0V, Ta=—10 to 70°C) 


| svnpiy votege Cosi) | Von | ~~~ OT SSSS~S~—CSCS‘SCS 
sie open ne | Tow | S~«, sats) SY 
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MRECOMMENDED OPERATING CONDITIONS (Vss = OV) 


[_Peranster | Symbot_| Conditions [Win [ Tye [Wax [Unt 
Pinout ae ever | Wu —-|—Ttinpatver | | nas | fv 


Grid output 
Driver High level output current loHDo 
Anode output 


otc puise with | tw 
setup tine | tame 
















ae ae ee ee 
ane ee) ee 
ae eee 
oe i ee eee 
a ee 
ie ee ee 
i eee 





MELECTRICAL CHARACTERISTICS 
@DC Electrical Characteristics (Vop.=5V, Vppy=60V, Vss=0V, Ta=25°C) 


[Parameter | Symbcl [Conditions [Min [Typ [Mex [Unt 
i. = | wef 
Se a DEO GR at 
High evel input curent | iy | Wwe OY 
=" 
Hig vt output curent | ow(S0) | Vowm=a.V | 
tow evel ouput curent | nS) | Va=0.v | 1.6 
—- 
<a 
ae 
eae 






F Supply current Yoon) | loow | Atal rivers output H™ 
[Diner adet caret | tooo | Vowoo™88V at output "A 


@AC Electrical Characteristics : (VppL=5V, VopH=60V, Vss=0V, Ta=25°C) 


Clock-latch delay time 1. Input signal conditions 

(1) Amplitude: 0—5V 
Latch-clock delay time tie (2) Rise/fall time should be 
Output(SO) rise time tr (SO) I5ns or less. 


: a (3) Measuring voltage should 
Output(SO) fall time tf (SO) be 2. sis ais 
lay time 2. Output signal conditions 
aes Sed ioatd tp_(S0) (1) Standard loads are: 
tr (DO) 


| Qutput(DO) rise time 13pF, 10MQ 
; (2) Measuring voltage should 
Output(DO) fall time tf (DO) be 2.5V or 1/2 of the 
BK-DO transfer time tp (DO) amplitude. 
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@Timing Chart 


1/f clock 





CLK 
(Clock) 


Sl 
(Data) 


CLK 
(Clock) 


LH 
(Latch) 
tcL 


CLK 
(Clock) 


LH 
(Latch) 


BK 
(Blank) 


OUTPUT 
(SO. DO) 


MIPACKAGE DIMENSIONS. 





46-pin QFP | _ 44-pin QFP 


1,031 40.016 
(26.2 +04) 
0.787 £0004 
(20.0+0.1) 


.701 £0.016 
7.8404) 


0,551 20.008 
(14.001) 
0.795 10.016 
(20.2 20.4) 
0.551 + 0.006 
(14.0#0.15) 
0.701 #0016 
(17.8404) 


0.079 0.004 
(2.00.1) 
0.079 + 0.004 
(2.0+£9.1) 


eg 
° 
as 
Ta) 
- 
os 


0.006 +0.002 
(0.152005) 


0.043 +09), 
(1,] £0.3) 


unit : inch unit : inch 
mm : (mm) 
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SED2020F 
SED2020F 








SED2020F 
SED2020F 






(0, en 
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MITYPICAL CONNECTIONS 


@Example of connecting 


SED2020F’s to VFD (1) 


<1 bit serial> 


©) | O 
=x © 
© s) 
se 2 8 
A O 
me x — 
ox Sx COS 
Sooc oo *} 
ola BOG 
nO 310 ODaOW 
Se —— eee 
® 
) Ao) 
o pa 
c © 
<< 


@Example of connecting 


SED2020F’s to VFD (2) 


<4bits serial> 


Serial sel 


Clock 


nd on 


Latch Clocko————|—|-—__——_- 


Anode 


SED2020F 


SED2020F 


oe 


0z00 
| 
| 
| 
| 
| 
10a 
toa 
' 
| 
| 
I 
voa 
0G 
00 
oa 


an 2] 


Li. 
c=) 
N 

o) 

Ni 
Oa 

ud 

” 


SED2020F 





Blank 
Clock 
Serial Data 


Grid | 
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PF293-04 


= _ —_ SED2032Fos | 


CMOS VFD DRIVER 


@High-voltage CMOS Driver (70V: 10mA/bit) 
@Transfer Clock (4MHz Max) 
@Shift Registers and Latch Circuits are Built-in 





MIDESCRIPTION 
The SED2032Fos is a 32 bits (16 bits < 2) driver for vacuum fluorescent displays (VFD). The SED2032Fos is 
designed to drive both the anode and grid of the VFD. A cascade connection of multiple SED2032Fos 
allows to expand characters and segments. 
High voltage (70V Max) CMOS designed output circuit eliminates the external pull-down resistors to the 
output. The fast rise/fall time (14s Max) enables a clear display which is free from afterglow. 
The input circuit has a CMOS structure (logic level: 1.55V) with pull-up resistors, and can be directly driven 
by a standard logic IC such as TTL, LSTTL, CMOS, or HSCMOS. | 


MiFEATURES 
@High-voltage CMOS driver (70V: 10mA/bit) 
@Anode/Grid driver for VFD 
@On-chip serial input 16 bits shift register < 2 (32 bits in total) 


@Transfer clock «ee 4MHz 
@Logic supply voltage ----::-:: Vppt = 5V+10% 
@Package Cree eT ere re ee 60-pin QFP (plastic) 


MIBLOCK DIAGRAM 





Same as Left 


D017 D018 DO32 — 
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MIPINCONFIGURATION =Sss—(itsé‘<—~S:*:‘is:*S*S SPIN DESCRIPTION 
: eae 


| cue | input “L” of CLK; data shifts to 
| CLK2 | SO at rising edge of CLK. 


ast Data Serial data input to shift 
input registers 

eS Data Serial data output from 

ee output | shift registers 


















Data of shift register are 
read during “H” of LH; 


~ SED2032Fos 






data of shift register are 
latched at palling edge of | 
the a 


erent ae 
TEAS 00 [on at oro OWS a 
aC ae 
| [30 |voon | Pow aay | Supply for diver TOV) 
MABSOLUTE MAXIMUM RATINGS (Vss=0V, Ta=—10 to 70°C) 
ae a.) nee St ae 
i Vss~0.8 to Voo+0.3 


Driver high level output current —15 to 0 << 
Driver low level output current lobo 0 to 3 = 








NC : NO Connection 


































T sol 260°C, 10s at lead) 
RECOMMENDED OPERATING “a | iiss OV) 


Supply voltage eae VooxH — 
Cae 
. TTL input level 


Grid output 
Driver High level output current 












Vpo- 


Anode output 


fclock Cascade connection 
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MELECTRICAL CHARACTERISTICS 
@DC Electrical Characteristics (VppL=5V, Vss=0V, VppH=60V, Ta=25°C) 


High level input voltage | Vin | 
Low level input voltage 


Vin 
High level input current Pe Vin=5.3V 
lie 



















Tia 
ie 
7 
ane 
[Low level input curent | ha |‘Yu=ov | 160 
[High el opt arent | ton'S0) | Vou. ev | 
me 
= 
ae 
= 
ee 







Supply curent (Yoon) | loon | Atal drivers output "H 


@AC Electrical Characteristics (Vpp.=5V, Vss=0V, Vpopy=60V, Ta=25°C) 


Clock-latch delay time 1. Input signal conditions 

(1) Amplitude: 0—5V 
Latch-clock delay time (2) Rise/fall time should be 
Output(SO) rise time tr (SO) 












15ns or less. 
(3) Measuring voltage should 
Output(SO) fall time tf (SO) be 2.5V. 


2. Output signal conditions 
(1) Standard loads are: 
13pF, 10MQ 
(2) Measuring voltage should 
be 2.5V or 1/2 of the 
amplitude. 


@Timing Chart 





60-pin QFP 


0.701 +0016 
(17.8404) 


0.551 +0.004 
(14.0+£0.1) 


ium 


CLK 
(Clock) 


St 
(Data) 


(14.0£0.1) 
0.701 +0.016 
(17.804) 


CLK 
(Clock) 


0.55 1 0.004 


LH 
(Latch) 


0.014 +0.006 
(0.35 +0.15) 





CLK 
(Clock) 


LH 
(Latch) 


0.006 +0.002 
(0.15+0.05) 
0.079 +0.004 


8K 
(Blank) 


OUTPUT 
($0. DO) 
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METYPICAL CONNECTIONS 
@Example of connecting 
SED2032F’s to VFD 
<1 bit serial> 


Serial Data o 

Clock oo | —__—_ 
al NOTE ye a (ER 

Blank 


me 


| filament 


Po | SED2032Fon 


“~ 
x 
Oo 


' 9 
Blank iat 


Grid { Clock er | meme 
Serial Data o 








The SED2032F can be efficiently used as dot matrix LCD driver. 
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PF221-03 


— SED 5031Coc 


CMOS 12 BIT THERMAL HEAD DRIVER 
@Buiilt in 12bit static shift register 
@12bit latch circuits 
@Output control circuits and built in 12bit driver 





MIDESCRIPTION 
The SED5031Coc is a low power CMOS 12bit thermal head driver. It contains a 12bit high speed shift 
register, 12bit latch, output control circuit and 12bit driver with a drive capability of 28V/150mA allowing 
direct connection with thermal heads. 


MiFEATURES 
@Built in 12bit static shift register 
@Built in 12bit latch 
@Built in output contro! circuit and 12bit driver 


@High supply voltage for driver -:-:- ere 28V (Max) 

@High output ott] 44) 8) Sake 150mA (Max) 
@Low supply current ---1erccrceee eee eee e ete 0.3mA/2MHz (Typ) 
@High speed Operation RE RSC EON ROC TEE RRR TTT 7MHz (Max) 

@Si gate CMOS process 

@Package TELLER LE ERE I RE 24-pin DIP (plastic) 


MIBLOCK DIAGRAM 





» SO 
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_ MPINCONFIGURATION =——(s—<—~*‘“‘s;*‘«@PINDSCRIPTION it 









| CLK [8 Clock input for static shift register. 
st | as. Serial data input to shift register. 


te Seles ae Serial data output from shift register. 
Output enable B. Latched data is enabled for 
4,16~19, 21} Parallel data output terminals. 
4,6~9, 11} (Open drain NMOS transistor output) 







23 J LATCH 











1o 2) 
m 
O 
Ol 
W 
— 
© 
2 
i?) 


Latch signal input. Data in the shift register 

LATCH ae 

is latched when this signal goes low. 
Output enable A. Latched data is enabled for output to 
the driver when this signal is low. DO terminals are in 
the high impedance state when this signal is high. 

22 output when this signal is high. DO terminals are | 
in the high impedance state when this signal is low. 

| 00, | | : | 

| Vop Power supply (+5V) . 


a ae Signal ground for input : OV 
5, 10, 15, 20| Ground for driver output terminals : OV 





ABSOLUTE MAXIMUM RATINGS 


Yoo 
Driver output curent | Iggy [mk 
Vo 












Ratings 


—0.5 to 7.0 















a al 

input curent ——«[ ih Sd|SSSC~C~S~S~S RO MSSCS*~*~—SCSCSi 
Output voltage Sd od SSSCS™C*~*~S*~— AV HOCSC“‘CON#C#*SCOUNSSCOCS 
C 
Sldrng temperature and tie | Tag | SSS~« Hs Gat lewd SC 








MRECOMMENDED OPERATING CONDITIONS 


Supply voltage Vop 
Vy 
* 






Input voltage ee eae ee 
Output high voltage DO, | Vowoo | 
Driver output current 


al ie ee ee ee 
Clock frequency 

fork2 *for cascade connection | = | 

Clock pulse width two 0 | 


ath Saceee 
[Setup time SICK | twp | SSS 
[Setup time CLKLATGH | ta | SCS 
Hold time SILK | te =| SSC 
[Latch pulse width | twaroa | 
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aca Se a a oP a oN tat, in cB eA nent aan a a ey eee Pee Oe eng om A 
@ ELECTRICAL CHARACTERISTICS 
@DC Electrical Characteristics (Vpp=5V, Ta=25°C) 


Symbol [Conditions | Min | Typ | Max | Unit 
Input high voltage 






: 
[input low current | iu | 0.8 
Output low voltage (SO) 


Output high current (SO) loHSO Von =4.2V 


input low voltage | vw SsCt=<“*~“~*“s*‘“<~SSSSSC dd 
eee aa 

it a 

5 

oe 

0.5 

Output ow curent ($0) | taso | Vo=0.v | 0.5 
ae 

0 

a 

aie 

win 






Driver output voltage (DO,) lotpo = 120mMA 
Driver output current (DO,) Votpo=1.0V 


Output leakage 


Symbol 


















@Timing Chart 






1/forx 





tw LATCH 





DO resistance 3302 
VoHDo 12V 


-}--2.5V 
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MIPERFORMANCE CURVES 


Driver output current (lo.po)—Driver output voltage (VoLpo) 


| tT | voomevisv| av] | 
eReea eae 





Iotoo (MA) 


1,260Max 

(32.0Max) 

1,244 20.002 
31. 


0.100 +0010 0,018 +0.002 
(2.544025) (0.46 +0.05) 
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lotvo (mA) 


TY, 


— 50 


0.130 +0.002 
(3.3 40.05) 





Driver output current (lo.oo)—Ambient temperature cra) B 














Eel 
eae 
as 
ad 
aa 


/ 


aaa 
Voo = 6V 
a= §V 


Ah 


7 


A | | 


MY 


av 
| 
el 


Voino =1.0V 


ee ares 
a ane 
0 1 


00 150 








Ta(’C) 


—24-pin DIP. 


0.608~0.655 
(15.44 ~ 16.64) 


| unit > inch 
. (mm) 


PF175-03 


a SED1I330F 


CMOS GRAPHIC LCD CONTROLLER 


@For Large-scale LCD 
@Few External Circuits 
@Virtual Screen Display RAM 
@Enhanced Control Function 


MEDESCRIPTION 
The SED1330F is a Graphic and Character display controller for large-scale dot matrix liguid crystal displays. 
The external frame buffer stores the character code and/or bit image data from a microprocessor. The data 
is periodically read out and outputted as the converted bit image data for the display. The SED1330F’s 
enhanced control functions allow layered displays of the character and graphic screens, flexible scrolling 
and devision of the display. The built-in external memory timing circuit, LCD module control circuit and high 
speed character generator make it easier to design an LCD control block requiring few external circuits. 


MiFEATURES 

@Automatic cursor shift function::::-- 4 directions, up, down, right and left 

@Flexible scrolling function :-:-:---++*: Free scrolling of the display window of character/graphic screen 
Smooth scrolling to right and left 

@3 modes of display --------+seeree Character mode, Graphic mode, 2-screen layered mode 

@Visplay dotse27 sess Character mode : 80 characters x 32 lines plus layered graphic screen 
Graphic mode: 256 x 640 dots x 3 screen 

@Frame buffer memory space --:-:-:- 64K bytes 

@Built-in Character Generator ---::---- 160 characters (5 x 7 dot matrix, mask programmable) 


@External Character Generators -::::: CGRAM : 64 characters (8 x 16 dot matrix) 
CGROM : 256 characters (8 x 16 dot matrix) 





@LCD drive duty ratio :-::--s-s Static to 1/256 duty (programmable) 

@80 series or 68 series MPU interface (selectable) 

@Low supply current -------se eee Operation : 5mA (Typ), Standby : 0.05uA (Typ) 
@Single power supply -s 5V+10% | 

@Package OEE REAE EE TCC EI EI 60 pin QFP (Plastic) 


MIBLOCK DIAGRAM 


External LCD with 
CG ROM $ED1180/SED1190 


Layered 
Display 
Controller 





E-55 





HIPIN CONFIGURATION __. [PIN DESCRIPTION ar 


[ete Rewios [Pere] is 
Fost | scar wrt Gps) win Vn ses bn 

Foscr [8] otter ornate wary vA ts iw 

veo [3 Power spy (250. |v [| VAM oa 

| Vss | 18| Power supply (GND) | VCE 45 | Memory control signal 

[Set fal wr rte ovat tin | “REF [teh sal OR 
nd |81| Dam ype secon vac | [ot at tt er x 

[| RO [50] ices Seco execu 























PERE 


80 Series Write strobe signal 
[we [si / BSsce aS [uP _ [4] ot et tc pu 
[eS [8] chi see Lowe [ie] Frame sired 


Reset | YSCL Scan data shift clock for Y driver 
SYNC 48 VO sin for synchronization | yo |i7 Scan data output 
| clo | 49) Stave GLC eC ere | YDIS 16 Power down signal when display OFF 


A 








HIABSOLUTE MAXIMUM RATINGS (Vss = 0V) 


F Power dissipation [Pp | 08 | 
20 0 
60 to 18 
Tei 260°C, 10s (at lead) 




















MELECTRICAL CHARACTERISTICS ; (Vpn =5V+10%, Vss=0V, Ta=—20 to 75°C) 


Operating voltage | Voo |S 
Reiter data retention vologe | Vow [SSS 









T Unit 


< 
T 










< 
Oo 
oO 
+ 
= 
wo 


High level input voltage 
Low level input voltage 
High level output voltage Wh’ 
Low level output voltage ‘ 
High level input voltage Vinc IOH=1.6mA, IOL= —1.6mA, 
M 
0 
S 


- A 
<|<|< 


oO 


SEL1,2,SYNC, YD, XD0to| — _| 
XD3, XSCL, XECL, LP, FR, | Vop—0.4 
Nee ee eee ee | 
— Te 
1 .8¥0 
a 
eee 
fosc=6.0MHz, No load 
Ipps 





0.8Vpp 
0.5Vpp 


oS 
i) 
< 
Oo 
oO 


is 


o 
| |= 

Oo 

Oo 











No external V-RAM 
Standby current ( GS 


| OSCi=CS=Vop 


* RES input pulse should be longer than 1.0ms. 
Vis should be OFF when RES is “L”. 
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4 
a6 
N 








AT X’tal 
OSCI, OSC2 


Lae | 


= 
Fs 
N 


= 
© 








MEXAMPLE OF APPLICATION 

















Dh 8.0MHz 






OosC1 osc2 



















vay . 

) VA12 

pe ‘oan se si 

. [ AO~All I 
Ww SRM2064 CS1 | 2732 oes 

” (RAM7) CS2 j (EXT.CG) ! 





Zs CE 
oo-o7_ 2 





~- NS NTE oe 

















MEPACKAGE DIMENSIONS 

















SS 
EEL 


0.039 #0004 0.014 £0008 
(1,0 #01) (0.35 #91) 


es 
_ 1.008+0.016 . 
F60-5 (25.6208) 60-pin QFP 
0,787 * 0.004 3 
(20.0 +0.1) ; 
54 36 
——s —— 
ES | | EES 
Le pawianienaiehal Lp cninkeiod 
— = 3 alo ~ 
oc t——-130 3 ° $3 
a D Bar alqw 
1c Index 29 8S Re 
I isiniasicateadl 
I 
oo 





0.106 #0.004 
(2.7#0.1) 









0.006 +0002 
(0.15*095) 


| eae reece eRe 8 
AAA 





(1.5203) unit : inch 
0.110 (mm) 
(2.8) 
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| = — ___ PF366-01 
__ SEDI351F 
CMOS GRAPHIC LCD CONTROLLER 


@Operation Under the Control of 8Bits or 16Bits MPU 
@Cycle Steal Mode for MPU’s Access to VRAM 
@Maximum Display Capacity 1,024 x 512 Dots (524,288 Dots) 





MIDESCRIPTION 
The SED1351F is a high-duty dot matrix graphic display LCD controller. It can interface with an 8bits or 16bits MPU 
having a READY (WAIT) input pin. Cycle steal mode is used to have the MPU access the VRAM so that the display 
is not disturbed. The SED1351F contains circuits that control all data and addresses for cycle steal operations 
and requires no external data/address control circuit. Furthermore, the device has a chip select output pin for VRAM. 
This makes it possible todirectly connect up to eight 64K SRAMs or two 256K SRAMs to the SED1351F without using 
an external decoder. | 
The VRAM addresses are mapped in the MPU memory space. This feature enables the MPU to directly address any 
display data for efficient data manipulation especially when the user is drawing a picture. 
The SED1351F is available with two display modes to choose from, binary mode (on/off only) and gray mode (on/off 
and two gray steps). Use of the full 64K bytes capacity of VRAM makes it possible to display a maximum of 524,288 
dots in the binary mode and 262,144 dots in the gray mode. 





MIFEATURES 
@VRAM capacity cvrcrrcrreteee eee eee eee eeeeeeees 64K bytes (Mapping : MPU memory space) 
@LCD display modes --:-----:e:setereeeeee eee eee Binary (ON/OFF only) 
Gray (ON/OFF +-two gray steps) 
@LCD pannel ---rerreeeer reece reece ee ee eee eeeeees 1-screen configuration (4bits or 8bits data transfer) 
2-screen configuration (4bits data transfer for each display) 
@Maximum number of horizontal -+-++-+-+--- 256 characters 
2,048 dots (Binary display mode) / 1,024 dots (Gray display mode) 
@Maximum number of vertical lines -::----:- 1,024 lines (1-screen drive) / 2,048 lines (2-screen drive) 
@Panel division/OR function -:+:-+++++++++++ Either to be selected in 1-screen drive mode 


@interface with MPU through use of READY (WAIT) signal 

@Capability of using virtual display panel 

@Smooth vertical scrolling 

@Chip select output for VRAM 

@Single power supply cccceeeeeecseeeeeeeeeeeeees 5V+10% 

tote) ¢-\0|- ee 100pin QFP (Plastic) 
MIBLOCK DIAGRAM 





O O 
a R 1 
WR, 1ORD 6 Control! Registers to LCDENB 


10S, | ‘ 1/0 Control 
MEMCS, MEMWR, MEM fi 7 
xXSCL 
SHE AB156 Address Buffer > A LP 
Control YO 
WF 









DBO to DB159 Data Butter [| | 


resh 
Address UDO to UD3 


Data A 
Counter Control LDO to LD3 
Voo : +5V 
Vss : OV Oscillator 


| 


O 
OSC1 OSCc2 VAO to VAIS VWE VDO to VD15 
VESO to VCS4 


E-59 


EIPIN CONFIGURATION 


g so8S588S88aSBRRR8 mons 
8 8900000000000 
SSSSSSSSSSSOSSEREES SS seeeeeseee 















































VD13 ns 
V014 ee 
wb 
LODE, =) 
XSCl oJ 
LP emernrencens 
ne 
00. a SED1351F 
UDI nee 
UD2 ———e 
UD3 smowernemenonanen: 
LOO ae 
tD1 emer 
LD2 eae 
LD3 —— 
Co — 
Ss. = 
PIN DESCRIPTION 
| PinName |PinNo| Functions =| Pin Name Pin No.| Functions 
DBO to DB15 |30 to 45} MPU data bus - | VCS0 to VCS4| 67 to 63 | VRAM chip select 
ABO to ABI5 |14 to 29] MPU address bus 46 | VRAM write enable signal output 
| BHE |. 13 | Bus high enable UDO to UD3 | 9f to 94| Upper panel dot data 
1OCS oe Control register chip select LDO0/UD4 95 
[OWR | 4 _| Control register write enable signal input LD3/UD7 ae Lower/upper panel dot data 
| TORD | 5 | Control register read enable signal input XSCL 87 Dot data shift clock 
MEMCS | 6 | VRAM control chip select Dot data latch pulse 
MEMWR | VRAM control write enable signal input__ [we | gg _| Frame signal (LCD AC signal 
MEMRD | 8 | VRAM control read enable signal input - yp.s«|sogo is Scan data output 
READY ae Ready (wait) signal LCDENB | 86 LCD control signal 
MPUCLK 10 | MPU sila : OSC! | 99 | Oscillator terminal (Input) 
MPUSEL zs MPU selection (16bits/8bits) OSC2 | 100 | Oscillator terminal (Output) | 
RESET | _11_| Reset signal Von | 2 _ | Supply voltage (+5V) 
gto 78] vRAM a 
VD0 to VDI5 |34 1° 85] VRAM data bus Vss | 1 [GND _ | 
VA0 to VA12 |47 to 59] VRAM address bus 
VA13/VCS7 | 60 | 
to to | VRAM address/chip select 
VA15/VCS5 62 | | 


MABSOLUTE MAXIMUM RATINGS (Vss =0V) 


Unit 
Supply voltage — | Vss—0.3 to 7.0 V 


D 
v 
v| 
Output current/pin Flo | +10 | mA 
Power dissipation r Pp 200 

Supply current | | Ipp/Iss_| +40 

= to 
ZENG, 10s (at iad 


3 
3/E 


ie 


Hh 
fe?) 
Oo 





MJRECOMMENDED OPERATING CONDITIONS (Vss =0V) 


[Parameter | Symbol | Gonations [Min : 
a CC 
Vi 


ea 
a eee ee ee ee ee 
MELECTRICAL CHARACTERISTICS 

@DC Characteristics (Ta= —20°C to 75°C) 


Static current too | Vin =Vop;, Vss 
lon =loL =0 
Input leakage current a 


lu 
[ie vet ipatvatage [Vag | Vop=5.5¥ 

Vo0=4.5V 

7 
= 
oe 7 
is VO H 












Low level input voltage 3 Vop = 4.5V 
Hysteresis voltage 


peed 


MIPACKAGE DIMENSIONS 





100-pin QFP 





1.008 +0016 


ne 


50 


0.55] 40.004 
(1440.1) 
0.772 40.016 
(19.6204) 


ATAU 


om 
Ln 


HAA 


31 


30 


6 +0.004 0.004 
(0.65 +0.1) (0,30#01) 


0.006 +0.002 
(0.15 £0.05) 
0.106 + 0.004 
(2.7 +0.1) 


unit : inch 
mm 
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MREXAMPLE OF APPLICATION (When using an 8bits MPU) 
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Dot Matrix LCD Panel 
(640 x 400) 


Kees X Driver; SED1600F 
Recommend Y Driver; SED1610F 


a 
as 
28eéf 
t 1B 
om 

g 


SRM2064C 5 (8K x8) SRM2064C;s(8K x8) . $RM2064C15(8K x8) 


* Depend on the screen size of LCD, number of frame buffer memory will be changed. 
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— SED1341Foc 


CMOS VIDEO-LCD INTERFACE (VLI) 


@Video/LCD Signal Converter LSI 

@Simplified Screen Alignment 

@internal Oscillator for LCD Display Operation 
(Independent of Video Signal) 


HIDESCRIPTION | 
The SED1341F VLI (Video-LCD Interface) converts a split composite video signal used to drive CRT displays 


into a data format necessary to drive dot-matrix liquid crystal displays. With the addition of a sync signal/ 
data separator composite signals can also be processed, making it is possible to replace a CRT display 
(without brightness gradation) with a liquid crystal display panel, needing no special software or hardware. 
A frame buffer allows the VLI to accurately match the higher frequency video signals to the lower frequency 
operation of the LCD unit. In addition, the VLI has a screen alignment function for fine adjustment. These 
functions make it easy to create an LCD terminal that is plug-compatible with CRT display connectors. 


MFEATURES 
@Makes LCD monitor plug-compatible with CRT connectors 
~ @Screen size : 640 X 200 dots, 640 x 350 dots, 640 x 400 dots, 640 x 480 dots 
@LCD Interface 
OInternal oscillator enables setting of frame frequency to match LCD unit — fosc=11.2MHz (Max) 
ODURY (TATiO: Seria etcetera totes concen esses 1/100, 1/200, 1/400, 1/175, 1/350, 1/102, 1/202, 1/402, 1/177, 
1/352, 1/104, 1/208, 1/416, 1/183, 1/366, 1/240, 1/480, 1/242, 
1/482, 1/248, 1/496 





OScan Mode cevrrrrcccecttsceseeeetee nese eeees 1-screen drive, 2-screen drive 
O X-driver interface ssssssss street 4-bit bus, 4-bit x 2 bus, 8-bit bus, Enable-chain type 
OLCD drive method crrrrrrttttrrrett eee 2-frame AC | 

@Video signal interface --:----+-:e rere Horizontal scan frequency : 15.69kHz (Typ), 24.83kHz (Typ) 


OTTL-compatible separate signal input 
Video data, horizontal sync signal, vertical sync signal, dot clock 
O Internal PLL (Phase lock loop circuit) program counter (1/706 ~ 1/961), Internal phase comparator 
Dot clock generation via PLL : 14.32MHz (Typ), 21.05MHz (Typ), fox =34MHz (Max) 
O Screen alignment fine adjustment --:::: Register program method via 4-bit bus 
@Direct control of 64K DRAM/SRAM, 256K SRAM for frame buffer memory (40K x8 bits Max) 
@Pin compatible with SED1341Foa os 
@Single power supply «reece BV+5% 
@Package Pee eee rece ec eee ence cee n encore essences scenes 80-pin QFP (plastic) 
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‘BLOCK DIAGRAM 





' 40/S5~A2/S36 


MPU Interface 


C5/S1, WR/S2 0 
an 


RES [ 
S09 
VD, CK 


HSC, VSC 
NU/ITS 


Video Signal input 


Interface 


EIPIN CONFIGURATION 


HPIN DESCRIPTION 


UDO to UD3, NU/LDO to NU/LD3 | 5 to2,76 to 73 
XECL 6 


XSCL 
LP1, NU/LP2 
WF 


MAO to MA14,MA14/MA15 
MD0 to MD7 


42 to 28,27 
20 to 13 
26, 25 
21 
22 
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O PLL Program 
a Counter/Phase — 


fi 
Address Counter 
(Write) 


CcuU,C€D PCO 


Comparator — 


Address Counter 
(Read) 


LCD Driver 
Controller 


s/P 
Converter 





MDO~MD7 


RAS1,RAS2,CAS MAO~MA7 


WE MA8~MA14, MA15/MA14 


ASA 


Functions 
Supply voltage (+5V) 
GND 
Oscillator terminal (Input) 
Oscillator terminal (Output) 


X driver data bus output 

X driver enable shift clock output 

X driver shift clock output 

Latch pulse output 

AC wave form output for the LCD 

Row scanning start data output for Y driver 


Video data input 

Dot clock input 

Horizontal sync signal input 

Vertical sync signal input 

ITS (Half tone) signal input 

Address bus output to frame buffer memory 
Data bus I/O to frame buffer memory 

Row address strobe signal output 

Column address strobe signal output 

Write enable signal output 


OSC1,0SC2 SEL,SEL1 ~SEL5,NU/SEL6 ~NU/SEL9 





UDO~UD3 
© NU/LDO~NU/LD3 
XSCL,XECL 


ta LPI, NU/LP2 


NU: NOT USE 








| PinName | PinNo. | —“—i‘“C;SCSCSFumncttionss 
DO to D3 Data input for screen position register 


































SEL5=‘*L’ SEL5 = “H’” 
NU/SO 
A0/S5 to A2/S3 
CS/s1 Chip-seleet signal input 
WR/S2 Write signal input 


RES 
SEL 















Reset signal input 


When SEL is “L”, SEL6 to SEL9, ITS are enabled 


















SEL1 Drive mode select input (1-screen drive/2-screen drive) 
aaa SCREEN SIZE select imout > 640 200, 640 x 350, 640°x 400, 640 x 480 
SEL4 Frame buffer memory select input (SRAM/DRAM) 
SEL5 Screen alignment method select input (SW/MPU) 
NU/SEL6 Select input for Vertical back porch (invalid/valid) 
NU/SEL7 Timing select input for Latch pulse output (edge/level) 
NU/SEL8 72 X driver interface select input (4 bit bus/4 bit x2 bus, 8 bit bus) 





NU/SEL9 7 Line select input for back porch (8, 16 lines/2, 4 lines) 


3 | 
PLO to PL3 65,67,68,60 | Polarity select input for video signal 
_ PCO | 57 Program counter output in PLL Section 
CU, CD 58, 59 Phase comparator output in PLL Section (connect to charge pump) 


*If terminal No.77 (SEL) is set to the “H” level, terminal No.70 to No.72 and No.56 become the NU terminal, and all 
the inputs of SEL6 to SEL8 are considered as “H” level. 
For this reason, the pins are compatible with those in SED1341Foa. 


MIABSOLUTE MAXIMUM RATINGS 


[Parameter | Symbol | SCSC~*~*~*RgSSCSC*dSC 
v 


Tstg — 65 to 150 °C 


Tso 260°C, 10s (at lead) 











Output voltage * 

1/0 voltage * 

Output current 

Power dissipation 
Operating temperature 
Storage temperature 
Soldering temperature and time 
*Vss=0V 





MRECOMMENDED OPERATING CONDITIONS | | 


[_Paranater | Symbol _| Condor | win | Te | Mer [Unt 
[Sippy votege =) Vo =| SSSCS~wCi HTT 
[supe votage | ves [SiS dt 
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MELECTRICAL CHARACTERISTICS : | 
@DC Characteristics. (Ta=0 to 70°C, Vpp=5V+5%, Vss=0V) 


Symbol_| Conditions | Min | Typ | Max | Unit 


| Newport ometcxsnpin | tome [fox=S2MH2fosc=tIMHz]  — | | 40 | mA 


High level input voltage 1 
~ Low level input voltage 1 Viet 
















High level input voltage 2 
Low level input voltage 2 






| High level input voltage 3 | Vs 
Low level input voltage 3 
High level output voltage Vow | ton= —2maee | 
Low level output voltage | Vo | t= 6mats 
' Input current leakage 


I/O current leakage 


*1 Terminal: VD, CK, HSC, VSC, NU/ITS, MDO to MD7, AO to A2, CS, WR, NU/SEL9 *3 Terminal: RES 
+2 Terminal: SEL, SEL1 to SEL5, PLO to PL3, NU/SEL6 to NU/SEL8, DO to D3 *4 Terminal : (except OSC2 pin) 









MPACKAGE DIMENSIONS 


1.008 +0.016 
(25.6+0-4) . 
0.787 +0.004 80-pin QFP 


(20.0 +0.1) 


2) 
on 


0.772 40016 
19.6 +0.4) 


( 


0.55 1 40.004 
(14.0+0.1) 


80 


iN 


0.031 +0.004 0.014+0.004 24 
(0.8#0.1) (0.35 +01) 


0.006 +0.002 
0.15 +0.05) 
0.106 +0.004 
(2.7 40.1) 


SIN 


unit > inch 
mm) 
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MEXAMPLE OF APPLICATION 






Z ma 
OSE FOOSE 
x< Bx 


cOor“le! 
X Driver ; X Driver 


Dot Matrix LCD Panel 
(640 x 400) 








IB Is 


IE 


SRM20256LM12 r 
(32k x8) 





legates X Driver ; SED1180F, SED1600F 
Recommend Y Driver ; SED1190F, SED1610F 





* Depend on the screen size of LCD, number of frame buffer memory will be changed. 
640200dots-2pieces (stSpa 


640 x 350dots-->64KSRAM 4 pieces or 256KSRAM 1 piece 
640 x 480dots-->64KSRAM 1 piece and 256KSRAM 1 piece 
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F. TELECO 
COMMUNICATION PRODUCTS Pe CMOS 
A BOOK 


«* 
RY % 
s* % 
s** % 
«s* % 
,s* % 
Ro % 
a % 
4% % 
, % 
«* % . 
«* 4% c 
rR A % 
,s* % K 
y a % 
Re s % 
ws a % 
os s % 
ee ~, % 
«% % eo 
? 
% % - : 
? % ; : 
«* é 
% % wr 
? % > P : 
A % . : 
? % : ’ 
? % ’ ; 
4 % “ ‘ 
% 4% ,s** % 
, ? q* % 
% v7 ol % 
? 
% ww7rmey % 
,, «s* & % 
% yw % ’ 
? > \ % ' 
? \\ % ; 
A as* % % 
% y % % 
o * % ‘ 
? te 
ate % 
yw % % . % 
s* % % 7 ’ 
i A % . ; 
q* & % . : 
4% & % e , 
,s* A % ai 
, ,, ? q* 
\ % % . 
? % ” 
x % «s* 
% vw - 
? 
% wee 
? s* % 
? * % 
? * % 
., AY % 
? | \\o % 
A «* 4% 
4 > * % 
etd % 
% 
e, 


























yw 
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PF273-03 


; hee: Kiel enum | 


CMOS 300bps FSK SINGLE CHIP MODEM 


@High Data Quality 
@Low Supply Current 


V Single P [ 
MIDESCRIPTION Sp¥ Single: Power Supply 


The STC9430C Series LSI is a CMOS 300bps FSK full-duplex modem operating on a single 5V supply. It 
provides all functions needed for a modem compatible with the Bell 103JU specifications and the CCITT 
recommendations. The STC9430C also incorporates a power-saving function and a transmit-receive buffer 
amplifier which can be configured adaptively to any line interface the user desires. These excellent features 
offer a high-performance solution to home security, telemetering terminal, and other modem applications. 


MFEATURES 
@0-300bps FSK full duplex modem::::--++++:++: Bell 103J, CCITT V.21 
@Built-in line interface -------+--+--s eee re eee Built-in buffer amplifier for hybrid circuit. 
(Outputs bipolar signals.) 
@Full duplex band pass filter --:-:+--+-ssseeee Built-in leap frog SCF 
@High data quality ---:-:---r cere reste eee ees Bit error rate (Receive level —30dBm) 
Bell mode :1X10~5Max (S/N26dB) 
CCITT mode: 1107 5Max (S/N=5aB) 
@Low supply CUITANE coo er ert e reer ee ett e teen eee Operation - 75mW (Typ) 
Stand-by : 104W (Max) 
@Supply voltage -::---eeees esses eee eee 5V single power supply 
@Digital 1/O level--:--:-s ee sirneeeesee ences TTL compatible 
@Built-in oscillation circuit -+++++++++ eee 3.579545MHz : Externally connected X’tal & capacitor 
@Test FUNCTION: reer e eter eet ete ett eect e stent eeeeees Built-in Analog loop back test mode 
@Package: errr eee eee eees 20-pin DIP (plastic)/24-pin DIP (plastic)/24-pin SOP (plastic) 


MBLOCK DIAGRAM 





Bipolar 
output 


* The STC9430Coa has no Vee and Vcc pins. 
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EIPIN CONFIGURATION _ 


24-pin DIP/24-pin SOP . 20-pin DIP 


N.C.: No connection 


Functions 


[Transmit Buffer Amplifier Inverted Signal] Receives DTMF (Dual Tone Multi- 
Frequency) and other external signals. 













[Analog Loop-Back] When this signal goes high, the send output turns to a 
receive input and the system enters the LSI self-test mode. If both ALB and 
SQT go high, the power-saving mode results. 







{Carrier Detect] This signal goes low when a specified level of energy is detected 
within the receive frequency band. 











[Timer Select] Selects a carrier detection timer response time. 
Short : High level Long: Low level 


RxD [Receive Data] Outputs demodulated output. 

Mark : High level Space : Low level 
{Master Clock] Outputs the master clock (3.579545MHz) for supply to a tone 
dialer or other external circuits 









[Vcc Power] 





+5V (24 pin type: Analog, positive) 











[Vpp Power] +5V (24 pin type: Digital, positive) 


(20 pin type: Analog/digital, positive) 


{Oscillation Output] A crystal oscillator (3.579545MHz) and,an oscillation capac- 
itor are connected to this pin. 













{Oscillation Output] A crystal oscillator (3.579545MHz) and an_ oscillation 
capacitor are connected to this pin (if external oscillation is used, it enters 
through this pin.) 


[Bell/CCITT Select] Selects the Bell or CCITT mode. 
Bell: High level CCITT: Low level 


TxD [Send Data] Receives send data. 
Mark : High level Space : Low level 
















[vss Power] OV (24 pin type: Digital, negative) 
(20 pin type: Analog/digital, negative) 


(Continue) 
The input pin has an on-chip pull-up resistor. If not used, however, it should preferably be fixed to Vpp level for protection 
against noise. 









[Vee Power] OV (24 pin type: Analog, negative) | 















[Originate/Answer Mode Select] 
Originate mode : High level Answer mode: Low level 


[Transmit Carrier Squelch] Controls send carrier on/off. 
Off : High level On: Low level 


{Receive Buffer Amplifier Inverted Signal] 


I; The input pin has an on-chip pull-up resistor. If not used, however, it should be fixed to the Vpp level for protection 
against noise. . 





MISTC9430C SERIES 


«CS 
[_____steses0ce—SOS—~—YSC=“té‘a DIP (plastic) 
steatsscon SiC DIP (plastic) 
Pstc9485Mn CdS atic 


MABSOLUTE MAXIMUM RATINGS (Vee*!=Vss =0V) 


Sas 
| bia 

Digital Vss—0.3 to Vop + 0.3 

Input voltage = aoe 

IA 





















| 
Vee—0.3 to Vec+0.3 
ws 






Storage temperature Tstg —65 to 150 
Soldering temperature and time 260°C, 10s (at lead) 


*1 The STC9430Coa has_no Vee and Vcc pins. 
*2 ALB, TMC, OSC1, B/C, TxD, O/A, SQT, TST, TLA 
*3 DSI, RxA1, RxA2 





MIRECOMMENDED OPERATING CONDITIONS (Vee*!=Vsg=0V, fosc=3.579545MHz) 


[Parameter | Symbol_| Conditions [Min 
Digital | Voo |= —SstC~<~SS~<‘ 
Supply voltage oe 
Analog | Voc! |  —- T 
| Digital | Vo*? |  — || Vss_— 
Input voltage 2 = 
P Analog | Va"? | SS*dSC ae 
Operating temperature | Tor = | 
Osc. frequency offset 


#1 The STC9430Coa has _no Vee and Vcc pins. 
#2 ALB, TMC, OSC1, B/C, TxD, O/A, SQT, TST, TLA 
*3 DSI, RxA1, RxA2 










X'tal/Ext. clock 








er re cee ng ne re 





MIELECTRICAL CHARACTERISTICS | 
@DC Electrical Characteristics (Voc*!=Vpp=5V, Vee*!=Vss=0V, Ta=25°C) 


Typ Unit 
ALB STC9430Coa 


or SQT| STC9485Coa 
='L’ [STC9435Moa| Analog _ 


ALB |S1C9430Coa 
=SQT | STC9435Coq | Digital 
=H" |STC9435Moa| Analog | 
High level input voltage (1) OS et 
Digital input except OSC1 
Low level input voltage (1) Vsg 
High level input current. 
Be : pn Digital input except OSC1 
Low level input current . 
fin*? 
Zs 









=| 
> 





Average operating 
current 


3 
> 











3 
> 













Stand-by current 


Rg 
> 


‘~ RR 


oO 
Oo 


> 


> 


Vpp 


ai 
| Input frequency ss | fin®? Ext. clock input condition 
rie aaa ou WOE a ay 
hs 

ee 
Vsg~ 1.2SVexao(V) SVs¢+1.2 
a ee 


Receive buffer RxA0 open, f =0Hz 
input impedance RxA0 open, f=0Hz 
Transmit buffer feedback resistance | Ree | SQT=“H", ALB=‘“L” 


TLA input leakage | 
current be 


*1 The STC9430Coa has no Vee and Vcc pins. 
*2  fosc=3.579545MHz 
*3 Output impedance calculation conditions. 


< 


o~ 
—h 
n 
QO 
wa 


Ss. 


wn 


+0.1 





SX 


=| 
> 


3 |3 
> | > 


Low level output current (2) 


Analog output impedance 








© 







= 


x ri ~~ Troal ro I~ 


= 


3 
> 








@AC Electrical Characteristics | (fosc=38.579545MHz, Ta=25°C) 


[Parameter | Symbol | Conditions (| Min | 
(Seda [we | ronan [= | w [ 
operation time 
| Carrier ontime | tow =| = SQT="H" > L” | — | ls | 
| Carrier off time | tore =| = SQT="L” > “H” | | | Ts 
| 40 | 435 | 0 
ae a 








TMC = “H” 
Carrier detect OFF—ON 
responce time 
ON-OFF 





tcDon 
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@Timing Chart 


O Send Operation 
ALB 


tcon tcorF 


TxA MARK DATA 





O Receive Operation 


tcpoFF 





@Analog Electrical Characteristics (Vec*!=Vpp=5V, Vee*!=Vss=0V, Ta=25°C) 


[Parameter | Symbol_[ Conditions | Min | Typ | Max | Unt | 
Rx signal evel | Dn | Receive buffer amp. gain 0dB| 40 | — | 0 | dBm 























OFFON: On level} Receive Sa 43 —49 
coer tector aig) ae" mgs] 
a oad amp. 


So 


“NN | Oo 
or} 
f—_) 


Center frequency 


Low Band : 
CCITT V.21 
High Band 
ee " 
Bell 103J 


eel 
eo = | 
AO 
al 
ea 
eee 
oe al 
hess 


He al 
~ J 
° ° 






Low Band fo 5 
High Band f ae 
Pass bandwidth fawi*? de ated ale Hz 
Bell 103J Low Band fo +150 
High Band fo +150 


*] The STC9430Coa has no Vee and Vcc pins. 
*2  fosc=3.579545MHz 
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@Filter Characteristics 
OBell 103J 


OCCITT V.21 


Beil 
[dB] 10 RxA1 Input level —0.8dBm 
0 Filter output , 


dB 
eae CCITT 


RxA1 Input level 
Filter output 

-10 
-20 


-30 





@Data Quality 


[Parameter | Symbol| Conditions [| _Min_| Typ | Max | Unt | 




























CCITT V.21: S/N=5dB 
Bell 103): S/N=6dB 


*1 The STC9430Coa has no Vee and Vcc pins. 


Bit error rate © 


Bias ta fo | —- | = |, 
Code distortion Receive level : —40dBm fF oo | — | +4 4] o 
distortion ; | Receive level: —40dBm ° 





O Dependence of code distortion on receive input level 


(%) 
30¢---p---r---r--- 


Bias 4 Irregular 
distortion _ ; ' distortion _ 


~30L.--4---4- 4-1 . 30L 4.) ‘aol . S0Ge eck eh ee 
0 -10 ~20 -30 -40(dBm) 0 -10 -20 -30 -40(dBm) -10 -20 -30 -40(dBm) 
CCITT V.21 : Bell 103J CCITT V.21 Bell 103J 


O Bit error rate (Receive level: —30dBm) 


eee cons Gare eae Gas 
1 ! 


' 
1 
1 
| 
l 


' 

| 

\ 
- + -_—— ~_ 

r 

\ 

t 1 
Originate 


Bel! 103J 


[Accuracy of data measuring circuit] 
OCode distortion O Bit error rate 


Tester Tester 





F-6 


Z-d 













voo ; Vcc : Analogue Line ( 

















DTC114YSG 
Voo [ree Sm 7 
| 
| t>—f>~ | 
74HC04 s 
' i ale ean? J 
' | 
| 
ree 
OSWE_ 73 1 
88 o—o~C 
omgst yaa 
a Yt asl 
aes i 
iT 
A220 
A230 10 eI ? 
M230 ieee ry ae 
A250 8 mak? ay 
A260 7 _ ti 7d & 
A270 6 | | 23] 5 
A280 5 {194 
see ag 
A300 3 EEE» 
A310 2 Bae 
15 || 26g 
i ERED 
13 ie 
20) _ 
Bi40 e 
8130 21 SS g ae 
A2 O 33 2 0 S$ 
A3 0 32 5 Tx 
A4 © 31 DS © RxC o 
AS oO 30 O RxD 2 
o 
AG O 29 wn 
A7 © 28 
haa 27 
A9 Oo 26 
B240 17 
B250 16 
18 
se 14 
B200 19 
Vee he ueastae! 
¥ 74 STNBY 
B3 0-0-4 “°°. 750 STNEN 
8290-0 53 
Bl OO 
B31 0-0 





Vop : Digital Line (+5V) ao : Digital GND 


+5V) © : Analogue GND 


Voo ae 


— 


(rae q DSW2 


! 
d> ‘ j 
74HC04 ae 


10k 











STC9435Moa 


Voo 


| tT oe 
O 


CN3 TS50S-8B3A 
a 
181588 Vpoo 







to PHONE 










TIP 


ar 
t 

A 
) 


CN2 


o LINE 


CN1 


O 
| ie 
O 








Ls 
4 
Voo ! 
I 
1$1588 bE? 
TC114YSG 


oe 


PC8l4 

(eae | 

t 

L—~-~-J HzZ36CP 
42 


NOILLVOMddV 40 J IdWVXS 





NEPACKAGE DIMENSIONS 


20-pin DIP 24-pin DIP 24-pin SOP 


1.004Max 
1.260M 
(25.5Max) (32.0Max) 


0.965 10017 
(24 §!93) 


0.248: 0012 
(6.303) 


0.006 10.002 
(0.15 005) 


01.0 10006 
{0.25 1015) 
0.608 0.655 
(15.44 16.64) 


. 0.10010010 0.018 9002 0 © 
Sronree? 0020+ (2.542025) (0,46 !005) ¢ 


unit : inch unit : inch 
(mm) ; (mm) 


unit : inch 
(mm) 
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STC9492Cseries 


CMOS 1,200bps PSK SINGLE CHIP MODEM 


@Compatible with Bell212A (High speed)/CCITT V.22 
@Tone Generator Incorporated 
@Call Progress Tone Detection Function Provided 








MIDESCRIPTION 
The STC9492C Series is a Bell 212A (high speed)/CCITT V.22 compatible, single chip, 1,200 bps CMOS LSI 
for a PSK MODEM. The built-in additional functions include answer and guard tones generation functions 
and a call progress tone detection function. 
The high quality switched capacitor circuits and the adaptive equalizing algorithm are adopted in the signal 
processing, so that they realize highly reliable data quality. 


MIFEATURES 
@Compatible with Bell 212A (high speed), CCITT V.22 
@Built-in Tone Generator (2,225Hz/2,100HZ/1,800Hz) 
@Cail Progress Tone Detector On Chip 
@Adaptive Equalizer On Chip 


@4.032MHz Crystal Oscillation ::::++:+++:+-+++ Quartz oscillator and capacitors externally connected 
@Test FUNCTION ccerc etree ttt ett tee tet eee eeeeeeenes Analog Loop-back Test 

| Digital Remote Loop-back Test 
@Low Power Consumption::::+:--seereeeeer ee Operation : 120mW (Typ) 

Power down : 10“W (Max) 

@input/Output Tal (lar: \e\: Ee CMOS level 
@Single Power Supply Spee we mb Ree denen wide 450s eee owes 5V +10% 
@Packages::::::eseeeeeeeeeseee eee te ee eeeeeeeeeeeeeees 28-pin DIP (plastic)/28-pin SOP (plastic) 


MBLOCK DIAGRAM 


TLA Vee Vee SG 


ee 
Modulator Analog O TxA 


| 





iScram- 
bler 
a 


= 


= a Demodulator 
=e 
FD «6O Energy 


detection 


Call progress 
tone detection 


Control input 


O 
LB/EXT*! HALF _ALB 0/K MADJ CDA 
B/C SQT | 





* 1 is optionally available. 


MIPIN CONFIGURATION (T his also applies to DIP and SOP.) 


re 
2 
3 
4 
im 
6 
7 
8 


*1 Optionally available. 





mPIN DESCRIPTION 














[Transmit timing output] 
Outputs a transmit timing signal synchronized with the internal operation. 


[Call progress tone detection output] 
Detects call progress tones generated during line connection, and outputs their energy 
envelope. _ 


[PSK signal detection output] 
When detects the PSK carrier in a receive signal, this produces low level. 


| — | [ss supply for the digital section] OV 


[Carrier detection output] . 
When detects the appointed energy within receive band, this produces low level. 


[Transmit data input] 
Inputs transmit data for PSK moduration. 
Mark : High level Space : Low level 


[Scrambler control input] 
The low level input enables the scrambler active. 
This should be high level for transmitting non-scrambled data. 
[Digital remote loop-back test input] 
The low level input sets a remote digital loop. 
RxD produces mark continuously during this test mode. 
[External transmit timing input] 
The external transmit timing can be input to this terminal. 
Tolerance : within +0.01% of data transmit speed 
[1,200bps/600bps selection input] 
Selects the transmit speed. 
1,200bps : High level 600bps : Low level 
[Bell/CCITT mode selection input] 
Controls answer tone or guard tone connected with Bell/CCITT mode. 
Bell : High level CCITT : Low level 
[Call progress tone detection level adjust] 
The call progress tone detection level can be adjusted by supplied voltage. 


MAD J 
pf When unused, this should be connected to SG, Vcc or Vee. 


| Vee | 12 | — | [Vee Supply for the analog section] OV | : 


*{ 1* has a built-in pull-up resistor. *2 Optional selection © 
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[Carrier detection level adjust] 
Can adjust a carrier detection level by potential difference with SG. 
(when opened, produces =Vsg+1.0V) | 
[Receive analog input] 
Inputs the receive analog signal. 


[Transmit analog output] 
Outputs the transmit analog signal. 
[Transmit level adjust] 
Can adjust a transmit signal output level by potential difference with SG. 
(When opened, produces = Vsg + 1. 0V) 
[Signal ground] 
Outputs a reference potential of an analog signal. 
(When opened, produces =2.5V) 


a supply for the analog section] +5V 
| — [oo supply for the digital section] +5V 


[Answer tone control input] 
The low level input enables answer tone generation during SQT is high level. 
SQT 7 [Squelch transmitter] 
; The high level input squelches the carrier transmitting. 


[Analog loop-back test input] 
The high level input leads to connection of modulated output to demodulated input, 
so that enables the analog loop-back test. 
Both ALB and SQT are made high, the power-down mode is established. 


[Originate or Answer mode selection input] 
Originate mode : High level Answer mode: Low level 


[Receive timing output] 
Outputs a receive timing signal. 
[Receive data output] 
Outputs the PSK demodurated serial data. This produces high level continuously 
when PSD is high level or DLB is low level. 
Mark : High level Space : Low level 
[Non-scrambled mark detection output] 
Outputs low level when 64 or more continuous mark signals are detected in the input 
of the descrambler. 
[Oscillation input/output] 
Connects a 4.032MHz crystal oscillator and capacitors. 








MISTC9492C SERIES 









[Name | Optional Selection (#8 pin) 
STC9492Cip BiB 28-pin DIP 


STC9492Mip 28-pin SOP 


STC9492Cie 28-pin DIP 
STC9492Mic 28-pin SOP | 
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ABSOLUTE MAXIMUM RATINGS ar 





Input | Vee—0.3 to Voc +0.3 
voltage Vsg—0.3 to Vop + 0.3 


65 to 150. 
— 260°C, 10s (at lead) 


MIRECOMMENDED OPERATING CONDITIONS (fosc=4.032MHz, Vss=Vee=0V) 










Suny vege fr andogseon [Vos [Ss —SS~—C | 
Ss ee Oe a 


EW ee a 
ee ereregnerds 
Atos | Crytal/Ewteral clock | 0.01 | 














Operating temperature 
Oscillating frequency tolerance 





HELECTRICAL CHARACTERISTICS 
@DC Electrical Characteristics a (Vpp=5.0V, Vss=VeeE=0V, Ta=25°C) 
Digital section Ippo fF —" | 38 | 5 | mA | 


~ Operating current 


oos 

High level input voltage Vin | 8.5 Vop 
Low level input voltage ViL 

| High level input current | oi | | = | 

oe 

High level output current | Von=4.5ve2 0 | 

eee! 

























| lon 5 | 3.5 
Low level output current Vo. =0.5V*2 | 8.5 | — | mA | 
Analog section eae Tae a ee 
150 | 








=4, 
operating current | Power-down | | lecs | SQT=ALB=“H" |  — | 

eon | we =| Se SG— | CE | 
2 ee ee | 0 | 
=== See 
Zoon Veoa-Vse2!.0V | 20 | 500 | ko 
ee CC 

a ae 







Output DC impedance 


Reference voltage generator 
output impedance 






ZMADJ MADJ 


* | Digital input terminal except for OSC1. (pull-up resistor is built-in) 
*2 ST, LMON, PSD, ED, RT, RxD, NSM 


Input DC impedance 
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@AC Electrical Characteristics 




























O Transmit O Receive 


ALB 
SQT 
ANSC 


SCBE 


TxD 


tson 





: es 
TxA : Scrambled Data 





i aaa C_tsm Data 
—-} tn 


Non-valid Valid = ------— 





The scramble start in Bell mode (B/C = “H”) requires the training 
signal (voluntary serial data including “0”) to TxD after SCBE— 
a 


* | 





*2 Call Progress Tone 
*3 Non Scrambled Mark 
*4 During NSM=“L” ; RxD—>“H" (fixed) when B/C = “H" 
____ RxD "“L" (fixed) when B/C= “L” 
*5 RxD output or PSD output are invalid because the demodulator 
is capturing. 


NSM : Non Scrambled Mark 
SM_: Scrambled Mark 





O Transmitter (fosc=4.0832MHz, Vop=Vcc=5.0V, Ta=25°C) 


[Belay ine‘ Trgger signal [Symbol [win | Typ | Max | Unt 
ALB or SOT | tw |) ms 
SOT="H", ANSE" Re pe 
saT="W ANSC=H | tre | =) ms 
ence teeter 2 = te ms 
ae 
mea 
ae ee 









ANSC="H", SOT [ef ms 


Scrambler start SQT= “L”, SCBE—“L” ms 
Scrambler stop SQT="L", SCBES"H” | teor 719 | ms 
*§ In case of CCITT mode, 1,200 bps 












O Receiver (fosc =4,032MHz, Vpp=Vcc=5.0V, Ta= 25°C) 


Delay time Input signal 


Call progress tone 

detection time 
Carrier detection time Signal within receive band 
PSK energy Phase shifted signal 
detection time (600 baud) 


Non-scrambled mark Non-scrambled mark 
| detection time 


Settling time Scrambled data tn 


Call progress tone 








@ Analog Characteristics | 3 | 
O Transmitter (Vcc=5.0V, Ta=25°C, TLA is opened) 


[Parameter | Symbol | Condition | Min_| Typ | Max | Unt 









Tone frequency . CCITT Answer tone | 2,090 | 2,100 | 2,110 Hz 
| CCITT Guardtone | 1,790 1,800 1,810 


Answer tone | 12.0 | -10.5 | 9.0 | 
=9.8 [12.0 [10.5 | 

testo ate 
- i a 
So ee 

















Transmit level 





| Unexpected transmit 
level 






f=8 to 12kHz 
f212kHz | 





O Receiver (Vec=5.0V, Ta=25°C, CDA is opened) 


Allowable input range | DR at RxA 
| | Lon | __ OFF->ON (On level) 


Lon 
Carrier detection level | Lore | ON-OFF (Off level) 
Lo 
Lar 


Call progress tone | kp | Vee=Vmans=Vec 
detection level _ | Lar | Lp (Max)—Lp (Min) 


MIFUNCTIONS 
@Oscillating Circuit 
O Crystal quartz oscillation 





= ernie ab oe smtemminmemenImRitat 







Ce OSC1 


X'tal Co) 


Cc, Co=20~30pF 


O External clock into OSC1 
Vier — 







S 


SVsg+1.0V 
(0S2Mi2 
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@Operation Mode 


ee 










Poe Normal mode (transmission enable) 
8 High level Transmission disable mode 
Analog loop-back test mode 
Low level 
rare 





O Power-down mode 
During both ALB and SQT are high level, oscillation stops and operating current is to be below 2A. 


O Analog loop-back test mode 
In the analog loop-back test mode, the functional test (including LSI) should be easily done, because 
transmission data into TxD are sent to the demodulator through the modulator automatically and appear 
from RxD again. 
During this mode, transmit buffer so operates that test signal can be monitored, and, input signal into RxD 
is ignored by the demodulator but call progress tone can be detected. 


O Transmission disable mode 
In this mode, the transmitter stops it’s operation but the receiver operates. 
And the answer tone should be transmitted by ANSC being low level. 


ONormal mode 
Both the transmitter and the receiver become active, the PSK modulated signal which has a center frequency 
of 1,200Hz or 2,400Hz (depend on O/A input) can be transmitted, and a 1,800+10Hz guard tone can be 
transmitted when ANSC="L” and CCITT answer mode are selected. 


@ Transmitter | 
O Relation between input data and transmit timing signal 


ST or EXT \ | | | ; | | 


TxD ae ae eee eee 


Sampling Pulse 


1/T : Data transmission speed (1,200bps/600bps) 


In case of using an external transmit timing (EXT), the frequency tolerance of EXT should be less than 
+0.01% of data transmission speed. 








O Scrambler 
[Scrambler control] - 


SE SSCSC~—CSSCSNg nS 
Scrambled Ds(n)=Di(n) + Ds(n— 14) + Ds(n - 17) 
Non-scrambled | High level ; Ds(n) = Di(n) 


-Di(n) _—_; Input data (TxD) 
_ ¢ Ds(n-k); Scrambler output (k is output data of k times before) 
e+ ; Logical addition (mod 2) 










[Construction] 





detector Ds(n) 


Di(n) 


Ds(n-14) 
*x! - 1 bit delay circuit 


* detector ; In the CCITT mode (B/C="L”), if it detects 64 or more continuous . mark data inthe 
output of the scrambler, this inverts the polarity of the following input data. 
In the Bell mode (B/C ="H”), the detector output becomes invalid, so that the training 
‘signal (voluntary serial data including “O”) are required into TxD to start the scrambler. 


O Modulation 
[Base-band modulation] 
* 4-phase differential modulation 















eam 1 ae (SNA ON ( 
Eee ee 
saseaeete es Cinlael aneiseel ashen lear 
ea NED 


* Roll off characteristic :-::-:::: 75% cosine roll off 


[Transmit carrier frequency] 
Originate Mode-:ssssss errr 1,200Hz +0.01% 
Answer mode <ialecOieie share ate’ oie ete iele 6 alae sie 2,400Hz + 0.01% 


O Tone Generator 









[Name —Ssi«d?SCST«YSCANSECYSCOARCdYSCiESC*dYSC*«éequeney 
ie + 

Answer tone “H” 2, 100Hz + 10Hz 
“H" 2, 225Hz + 20Hz 

ee 1, 800H2 + 10Hz 


s 
| Guardtone 
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@ Receiver 
O Call progress tone detection 
The definitions of the call progress tone are 
different in each country, so that an appropriate 
detection level can be adjusted by some external MADJ 
voltage through the MADJ terminal. 


Vcc 


ee EP ON 


© Demodulation 
{[Demodulated carrier frequency] 


[Mode | _O/A_| Garter frequency] Tolerance. 
2.400H2 | _=0.01% 
1,200H2 | 0.01% 


[Data reliability] 
* Bit error rate (BER) 







—— 1,200bps, CCITT mode (In case of Bell originate mode, S/N 
ek 600bps should be improved about 1dB because 
the guard tone is not transmitted.) 


<note> Equivalent noise band width; f =0.3 to 3.4kHz 
Signal level ; S= —30dBm 






\ Pe below 1X 10-5 at S/N=13dB 
\ 


\ 
4 6 8 10 12 SANE 


* Allowable range of the factor which makes the line characteristic worse 


Frequency offet 
Phaseitter | 6) | +20 | dew 


© Descrambler 
[Algorithm] 
Do(n) = Ds(n) + Ds(n — 14) + Ds(n — 17) 
* Do(n) ; Output data (RxD) 
* Ds(n—k) ; Descrambler input (kK is input data of k times before) 
e+. ; Logical addition (mod 2) 






[Construction] 





Ds(n) 


x7 : 1 bit delay circuit 

* detector : In the CCITT mode (B/C ="L’), if it detects 64 or more continuous mark data in the input 
of the descrambler, this inverts the polarity of the following output data and outputs low 
level to NSM. 
In the Bell mode (B/C ="H”), the detector output is invalid for the descrambler, but valid 
for the NSM output. 
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O Relation between output data (RxD) and receive timing output (RT) 


‘ T ’ 


1/T : Data transmission speed (1,200bps/600bps) 


MITEST FUNCTIONS 
@Analog loop-back test 















Transmit 







EXT Timing ST 
TxD Trans- O TxA 
x mitter . 

RT 

RxD O RxA 

TMON Call progress 

@Digital remote loop-back test 

ExT O-———0 ye Transmit ST 
Timing 

TxD O ee O TxA 
mitter 
Receive 

RT Timing 

i: 
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DTC114YSG 
ep a 7 
1 


qd > > O 1 
74HC04 ) J 






oe 
13 
B140 204 
B130 21 
A2 0 33 2 
A3 0 32 us 
A4 O 31 2 
A5 O 30 2 
AG O 29 77) 
A7 O 28 
sane 27 
AI O 26 
B240 1? 
B250 He 
18 
eG 14 
B200 bs 
Vec ie ta 
Voo 74Q STNBY 
B3 0-0 75 Q STNEN 
B29 0-0 53 
Bl OO 
B31 0-0 





STC9435Moa 


Voo 


Vpp : Digital Line (+5V) an : Digital GND 
Vcc : Analogue Line (+5V) > : Analogue GND 


— 


DTC114YSG 
r 





CN3 TS50S-8B3A 


181588 —Voo 





to PHONE 


CN2 


pse2o WAGOW Wwebij[a}U! 10} WNHID® 


SNOLLVOIIddV 40 JIdWVXS 








MIPACKAGE DIMENSIONS 


C28 28-pin DIP | 28-pin SOP 


1.472Max 
(37.4Max) 









































+0.004 
Feo 0.713Max 
(18.1Max) 
aaa aE 
ata tata Batata tea Baa Eada ee ; (17.8401) : 
i ere 
¢ LANA AO AN A Off il 
© 
.- Ear 
: 14 4 2|n0 
mOler 
Oo o~ 
2 3. = 
Sa,8s _ 
=z o{ne 0.600 cer 
| 88 a8 (15.24) ERE 
TSE SPM 8 PATRIOT, =e +9 30a 3 
1 THT +t TT 0.010-9% o3 
' Hy ' ' Y (9.252001) 4 
0.050 
| Rie 0.600 ~ 0.655 (1.27) 0.016 £0.004 Sa 
| 88 (15.24 ~ 16.64) (0.40.1) gs 
0.100#0.010 0,018 10.004 2S : 
(2.542028) (0.46401) Mos 
oS 


unit : inch unit : inch 
(mm) (mm) 
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PF265-02 


STC9610Fos _ 


CMOS ASYNCHRONOUS COMMUNICATION INTERFACE 


@8250 A/B Function Compatible 
@Abundant Addressing Modes 
@300/110 bps Baud-rate Generator Incorporated 








MEDESCRIPTION 
The STC9610Fos is an interface LS! with the protocol controller and the 8086 group host CPU, and supports 


the serial data I/O function at the asynchronous Communication, as an external data memory of the protocol 
controller. 

The host CPU interface is function compatible with the asynchronous communication adaptor 8250A/B, and 
especially the STC9610Fog has all interface functions for the system-bus of the IBM® PC-XT/AT. 


MiFEATURES 
@Host CPU interface :::::: Function compatible with the asynchronous communication adaptor 8250A/B. 


Address control register : 8 bits X16 
Abundant addressing mode: Address decoding function 
Address data separating function 
Can be controlled by an external address decoder. 
@Protocol controller interface --+:-+ seer Address control register: 8 bits x 8 
@Built-in 300/110 bps baud-rate generator (Protocol controller clock =3.579545MHz) 
Transmit clock : baud-rate x 1 
Receive clock : baud-rate x 8 
@Built-in expansive input function for the protocol controller (5 inputs) 
@Built-in stand-by control function for the protocol controller 


@Single power supply <:--s:eeceeeee eee eee 5V 


@Package §io0 Byers, 6s: 0r0ie wie e wo sei 6 6: ete cece) e661 0i8'8. 6: sia bce 0 elie seyele lw ee "e:0:6 80-pin QFP (plastic) 
IBM® PC-XT/AT is the registered trademark of International Business Machines Inc. | 


MBLOCK DIAGRAM 


aN me am 


PO7 
POO 
ALES 
RDS 
WRS 
CLKS 
RESET 
OUTIR 
OUT1 
OUT2 
DTRC 
RING 
TO 
3s 
TN5 
TINT 
TSTO 
TSTI 
TST2 
RxDH 
RxDL 
ST 
RT 
RxD 
TxC 
RxC 
CKGET 
CKGE2 


NTROL LOGIC 
SELECT & CO Ele SELECTOR [EJS 


(STC9620F ox) 


110300 
BAUD-RATE 
GENERATOR; 


SPEED 
REGISTER 





INTERRUPT 






























REGISTER 
REGISTER 
LINE 
(J STATUS 
REGISTER 
SCRATCH 
.———7] REGISTER 
INTERRUPT 
ENABLE 
REGISTER 
REGISTER 





TRANSMITTER 
HOLDING 
REGISTER 
RECEIVER 
(____] BUFFER 
REGISTER 
MODEM 
(~_} CONTROL 
REGISTER 





BUS BUFFER SELECT & CONTROL LOGIC 


~ ADDRESS DECODER ; 


~ 


Fi ro) 
no -— NM 
36 BEgs23 bees 
<< ~erona — id 


(Host CPU) 


HIGHZ 


Wi = 
2286 
<<cto 


AEN 


co3) 
< 
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_[EIPIN CONFIGURATION © 


STC9610Fos 





EIPIN DESCRIPTION 


[Fin ane [Pino] VO] instr 


my y Inputs a signal which indicates that the bus data are valid, when the host system-bus 


is a multiplex bus. In this case, DEN=L makes the IOR and IOW active. 
A0Q—A9 


Should be fixed to low level, when not used. 
| 211 | Input the addresses of the host CPU. 
| Nese | 8 


HIGHZ 
RESET “i 


Note ; | is a floating input so that it should always be given high level or low level. 
1* has a built-in pull-up resistor. 





















Vss power supply : 0V 


Can be used when the decoded result of the ule ee addresses (A10—A15) of the 
host CPU should be utilized. 

HIGHZ=L:causes that the addresses are not decoded. 
Should be opened or fixed to high level, when not used. 






Inputs the host reset signal. 7 
The high level input clears all registers (except for the Transmitter holding register, 
the Receiver buffer register and the Divisor latch register) and the control logic. And, 
it leads the following state; 

(INT1, INT2)—>high impedance (INT3, OUT1, OUT2)—!Iow level 


Inputs the address latch timing signal ALE, when the host system-bus is a multiplex bus. 
Should be opened or fixed to high level, when not used. 
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[Pinvane [Pm no] VO[—SSSSSSCStong 
O 


16 


3 state output 

Outputs an interrupt signal which is enabled in the case of COM=H and OUT2=1, to 
the host CPU. (The OUT2 is a bit3 of the MODEM control register.) 

Outputs the high impedance state in the case of COM=L or OUT2=0. 

Connects to the IRQ3 pin when the host CPU is the IBM® PC. 


3 state output 

Outputs an interrupt signal which is enabled in the case of COM=L and OUT2=1, to 
the host CPU. (The OUT2 is a bit3 of the MODEM control register.) 

Outputs the high impedance state in the case of COM=H or OUT2=0. 

Connects to the IRQ4 pin when the host CPU is the IBM® PC. 
































Outputs an interrupt signal to the host CPU. 
Should be used when the OUT2 Is not utilized as an enable register for the interrupt 
line. 
































CLK 19 | Inputs the host system clock. 
JOR 20 | | Inputs the host read signal. 
lOW 21 | Inputs the host write signal. 
i eee 
AEN 22 | Inputs a signal which indicates that the DMA controller is using the bus. 
AEN =H causes that the addresses from being decoded. 
Should be fixed to low level, when not used. 


LSI test inputs. 
Should be opened normally. 


Vpp power supply: +5V 








3 state I/O terminals 
Connect to the data-bus of the host CPU. 








Can be used as the expansive input ports for the protocol controller. 











Inputs the ringing detection signal. 
ringing : high level not ringing : low level 
Enable the built-in baud-rate generator. 
The baud-rate generator is halted in the case of CKGE! =CKGE2=H, and operates when 
either of these pins is low level. 













Inputs the receive data of a low speed MODEM. 
Outputs the input signal into the RxDL to the RxD at the low speed mode. *! 













































ST 4] | Inputs the transmit timing clock of a synchronous MODEM. 
Outputs the input signal into the ST to the TxC at the high speed mode. *! 
RT 42 I Inputs the receive timing clock of a synchronous MODEM. 
Outputs the input signal into the RT to the RxC at the high speed mode.*'! 
RxDH 43 | Inputs the receive data of a high speed MODEM. 
Outputs the input signal into the RxDH to the RxD at the high speed mode. *! 








Note ; | is a floating input so that it should always be given high level or low level. 
I* has a built-in pull-up resistor. 
IBM® PC is the registered trademark of International Business Machines Inc. 
* 1---Control register 2 (CR2) bit7 =1 makes the high speed mode, and the bit7 =0 makes low speed mode. 
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[Pirvane [Pano] VO SSSSCSCS ner 
Ss 


| 45] ot These 4 terminals are used to construct a system which lets the protocol controller 





have the stand-by mode. 
+ /70,8 this function is not utilized, the SS should = fixed to low level or high level and 
| STNBY | ined | 00, STNBY and STNEN should be opened. 





Bid STNBY ; Inputs the stand-by contro! signal. < 

STNEN;; Inputs the clock signal for writing into the STNBY register. 
The value into the STNBY is written into the bit0 of the Control register 3 
(CR3), at the rising edge of the STNEN.. 

normal operation : bit0 = 1 stand- -by mode : bit0 =0 
; Outputs the interrupt signal for cancelling the stand-by mode. 
Outputs low level at the time when bit0 of CR3 changes from 0 to 1 . | 
Returns to high level when the protocol controller reads the Control register 
| (CRI1) after this state. 

; Inputs the inhibit signal for cancelling the stand-by mode. 
When the SS is low level, it does not output low level to the T0, even though 
the bit0 of CR3 changes from 0 to 1. 


OUTIR Outputs a reset signal to the protocol controller. — 
Outputs low level in the case of RESET=H or OUT!=1. (The OUT1 is the bit2 of 
MODEM control register.) Should be used when the software-reset is utilized together 
with the hardware-reset. | } 

RESET 47 Outputs a reset signal to the protocol controller. 
Outputs an inverted level of the RESET input. 
Should be used when only the hardware-reset is utilized. 

Outputs the RT input at the high speed mode 


Outputs the receive timing clock generated from the built-in baud-rate generator at the 
low speed mode. mA 

CLKS Inputs the protocol controller clock. Should be input a 3.579545MHz clock when the 
built-in baud-rate generator is utilized. 


Outputs the ST input at the high speed mode. *! 
Outputs the transmit timing clock generated from the built-in baud-rate generator at 













the low speed mode.*! 


Outputs the RxDH input at the high speed mode. *! | 
Outputs the RxDL input at the low speed mode.*! 
P07—P00 | 54—61 Connects the address-data bus of protocol controller. 


Outputs the value of the OUT2 (bits of the MODEM control register). 


ES Outputs the value of the OUT1 (bit2 of the MODEM control register). 


| | Inputs the address latch timing signal of the protocol controller. 


& 


>}|oO;oO 
mia} 
”N coma ip) 


” 
— 
© 


Inputs the write signal of the protocol controller. 












Inputs the read signal of the protocol controller. 


Selects the register of address 7(A2=A1=A0=1) controlled by the host CPU to be a 
Scratch register or a Speed indicator register. 
Scratch register : high level Speed indicator : low level 


™~Y 












Becomes necessary when the system (includes this STC9610Fo,) is used into the half- 
slot of the IBM® PC-XT. | 
Outputs the IOR input according that the host CPU reads the register. 


Note ; lis a floating input so that it should always be given high level or low level. 
1* has a built-in pull-up resistor. 
*1---Control register 2(CR2) bit7 =1 makes high speed mode and the bit7 =O makes low speed mode. 
IBM® PC-XT is the registered trademark of International Business Machines Inc. 
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DCDC 76 Controls the bit? of MODEM status register read by the host CPU. 
The bit7 is a data carrier detection (DCD), and is utilized to inform that the protocol 
controller is detecting the receive carrier, to the host CPU. 
At DCDC=L ; The bit7 outputs the DCD value set by the protocol controller. 
At DCDC=H,;; The bit7 outputs always 1 regardless of the value set by the protocol 
controller. 


DTRC 77 Controls the bit6 of Control register 3 (CR3) read by the protocol controller. The bit6 is 
a data terminal ready (DTR), and is utilized to inform that the host CPU is in the 
transmit enable state to the protocol controller. 

At DTRC=L ; The bit6 outputs the DTR value set by the host CPU. . 
At DTRC=H;; The bit6 outputs always | regardless of the value set by the host CPU. 















CE 78 Inputs the decoded result when the external address decoder is utilized. (Low active) 
In this case, the host CPU can utilize the register designated by A2, Al and AO during 
CE=L. 


Inputs an enable signal for the internal address decoder. 
Should be opened or fixed to high level when the internal address decoder is utilized. 

When the internal address decoder is not utilized, the ADE should be low level and the 
A9—A8 should be 1 or 0. 


Inputs a signal to designate the decoded address of address decoder, and to select the 
terminal for the interruption output. 
At COM=L ; Decoded address = 3F8—3FF (H) 

Interruption output=INT1 (The INT2 becomes high impedance.) 
At COM=H;; Decoded address = 2F8—2FF (H) 
Interruption output =INT2 (The INT! becomes high impedance.) 















Note ; I* has a built-in pull-up resistor. 
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MIABSOLUTE MAXIMUM RATINGS | | (Vs51 =Vsso = Vss3 = OV) 

=e 

Voo™ 

en 

lse/ics 

Tota 

Soldering temperature and time | Ts S| = 80", 10s (atlead) = | 
*1 > Vpo=Von1 or Vop2 


#2 The sign + or — shows the current flow direction. 
(+---inflow direction, —---outflow direction) 

















Parameter 
Supply voltage 
Input voltage 
Output voltage 
Output current 
Power dissipation 
Power supply current 
Storage temperature 


YV 
Vo 


m 


MERECOMMENDED OPERATING CONDITIONS (Vssi = Vsso = Vss3 = 0V) 


Snes 
Supply voltage 





we 
input voltage S| SST 
“Operating temperature | Ta | 


*1 Vss=Vssi, Vss2 or Vss3 
*2 Vpp=Vbo1 or Vop2 


ELECTRICAL CHARACTERISTICS 
@DC Characteristics (Vpp=Vopp1 Or Vpp2, Vss=Vssi, Vssz2 or Vssg=0V, Ta=0 to 70°C) 


Standby supply current Vi=Vpp or Vss, lou =lo. =0 
Input leakage current | — Iu | Von =5.5V, Vin=Vo, Vi =Vos*! 


lu 

ore Vin | Vo 5.582 | 22 

[Miho nt vote | ye set 
| a a ee 

Viva Vop =4.5V, SS 
Vr+ Vop =5.5V, RESET, RING 
Voo=4.5V,RESET,RING | 0.8 
Voo=5.0V*5 
Vo0=4.5Vs low= —2mA™4| Voo—0.4 
Voo=4.5V, la =6mA*4 
Off-state leak current Vo=5.5V, Vor=Vop, Vor=Vss*5 


*1 All input terminals which have no pull-up resistor. 
[DEN, AO-A9, RESET, CLK, IOR, l1OW, AEN, (DO-D7), RING, CKGE2, RxDL, CKGE1, ST, RT, RxDH, SS, CLKS, (PO0-P07), 
ALES, WRS, RDS} 

*2 All input terminals except for the schmidt inputs (RESET, RING) and the SS. 

*3 Input terminals with the pull-up resistors. 














Low level input voltage 




























*4 All output terminals including the 3 state output. 
*5 3 state output terminals. [INT2, INT1, (DO-D7), (POO-PO7)] 
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@AC Characteristics and Timing Chart 
Olnterface With The Protocol Controlier 
(1) AC Characteristics (Vpp =5V+410%, Vss=OV,. forxs=3.579545MHz, Ta=0 to 70°C) 


[—"Rerametor | Synbot [Canditions | Min | tp | Max [Unit 
PGyetme | ty =| TC 


| Address setup time | tw | tT 
| Address hold time | ta | 
| Pulse width of RDS | toe | 8 
| Pulse width of WRS | tos | || 























tat 
tia 
| Delay time of data input | tro =| CEC CC” 
ee een Oy ee ee 
tw | —“C~s:C‘i HOT CC 
| Write data hold time = || tw | | CC 
tw | —‘i~dC | 

a ees Ge ee ee 


WRS delay time 
Delay time of data input Le stape: I 


(2) Timing Chart 
O Data output cycle to the protocol controller O Data input cycle from the protocol controller 


POO—PO7 POO—PO7 
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Ointerface With The Host CPU Gj et : | 
(1) AC Characteristics (Vssi =Vss2=Vss3=0V, ‘Vpp1=Von2=5V+10%, Ta=0 to 70°C) 
[Parameter | Symbol_| Conditions | Min | Typ | Max | Unit | 
Pulse width of ALE |_twe | —SSC~Si S| S| 
Address setup time | tu | ——=SS~SCSi STS Sd] Cds 


Delay time of [OR 
Pulse width of JOR 

























Delay time of data-in 
| Read data hold time 


ee ee 
ae 
an 
cal 
[Read cycistime | te | SSsSC~S~«S 
Delay time of OW | toow | SSS~S~S~SCiO 
Pulse width of OW | tow | 
57 Ta ae ee eae 
[ Wirite data hold time | twor | 
[Write cycle time | two | 
[Pulse wiath of CLK | tax | SSCS 
Pik period i te 


(2) Timing Chart 
O Clock input into the CLK 


tcLk 


O Read cycle 


OWrite cycle 
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MEXAMPLE OF APPLICATIONS 


This schema shows an example of the system-bus interface type intelligent MODEM, combining the STC 


9610Fos with the following LSIis ; 


-----STCQ620F Series 


weeeereesevesoccce 


Protocol controller -:: 


STC9492M Series 
srrseeeeees ST CQ435M Series 


200bps PSK) 
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MIPACKAGE DIMENSIONS 


1.008 + 0.016 
(25.6 +0.4) 
0.787 +0.004 
(20.0 +°.1) 


1 0.031 +0.004 0.014+40.004 24 
(0.8 +0.1) (0.35 £01) 


0.006 +0.002 
0.106 +0.004 
(2.7 +0.1) 
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PF263-03 


ey eclsy4e) 5 Series 


CMOS COMMUNICATION PROTOCOL CONTROLLER 
@Compatible with “AT Command” System 
@Ports for Interface with Modem and Host CPU 
@On-chip Data Parallel/Serial Conversion Circuit 








MIDESCRIPTION 

The STC9620F Series asynchronous Communication Protocol Controller runs on a host CPU via an external 
data memory (registers) and controls a modem LSI or dialer to provide an intelligent communication function. 
The protocol controller is stored in the program memory of the STC9620F, and can be changed as required 
to support a specific communication protocol. 

In order for the user to understand the functions of the STC9620F Series more realistically, this document 
focuses on the STC9620Fog that provides programmed intelligent functions compatible with the “AT 
Command” system. 


The STC9620Fog contains a parallel/serial data conversion circuit. The STC9620Fog enables the designer 
to easily configure a system bus interface based intelligent modem when combined with : 


1,200 bps PSK full-duplex modem LSH-—----———————STC9492Cip (STC9492Mip) 
300 bps FSK full-duplex modem LSH--—-—--———__-—_-STC9424Coa (STC9424Moa) 
DTMF dialer-——-—___L__‘STC2588Cis (STC2588MiB) 


System bus interface LS#+—-————_______Y——STC9610F oa 
(external data memory) 


MFEATURES 
@Compatible with “AT Command” system 
@Can be used with Bell 212A/103 or CCITT V.22/(V.21) protocol (V.21 optional) 
@0On-chip asynchronous (start-stop synchronous) communication parallel/serial data conversion 
@lnterface with host CPU ----r rere reer etree eee Programmable registers 
External data memory: 8 X 8 bits 
@Modem control interface ----+-++--+eeeeeee ee eee ees Function assignment I/O ports 
Data : Format : Asynchronous serial 
(Start-stop synchronous) 
Length : 7 or 8 bits 
Parity : None, even, odd, mark, space 
Stop bit length : 1 or 2 bits 
Break signal : Generation/detection function 
@Power supply inna deeeecsGibuet wereee Levees wees eon Single 5V 
@Package Peo e ee eee ee eee ee cen ereeereescccenenteeecneeees 60-pin QFP (plastic) 
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MIPIN DESCRIPTION 


Functions 


Provides a timing signal for writing data to external data memory 


The address of external data memory or external program memory is latched at the falling 
edge of the output provided at this pin. 


— 


















ALE 

P00—P07 1/0 *2| 1/0 ports for external data memory or external program memory. 
Each of these pins provides the address of external data memory synchronously with the ALE | 
signal, then reads or writes data synchronously with the RD or WR signal. 
Also, it provides the low-order 8 bits of the address of external program memory synchronously 
with the ALE signal, then fetches the addressed instruction synchronously with the PSEN signal. 

P20—P23 

P24—P27 






[Controls the analog loopback test (ALB) pin of STC9430C Series.] 
[Controls the power save control (PSI) pin of STC9430C Series.] 


[Controls the squelch transmitter (SQT) pin of STC9492Cip.] 


[Controls the analog loopback test (ALB) pin of STC9492Cip.] 


[Turns on/off the speaker to monitor DTMF tone or send/receive signal 
Speaker ON:--low level Speaker OFF---high level] 


[For STC9620F os, this pin must be opened as the device does not use P26.] 


[Provides an output for driving the relay which determines whether the modem or handset is 
to be connected to the telephone line. 
Modem connected:::low level Handset connected::-high level] 


Input only ports to control the modem. 
[STC9430C Series or STC9492Cin receive data (RxD) input] 






Output only ports used to control the modem. The P20—P23 provide the high-order 4 bits of 
the address of external program memory when it is connected. 
[Controls the squelch transmitter (SQT) pin of STC9430 Series.] | 


[STC9430C Series carrier detection signal (CD) input] 
[STC9492C1p PSK energy detection signal (PSD) input] 
[STC9492Cio carrier detection signal (ED) input] 

[STC9492Cip non-scramble mark detection signal (NSM) input] 


{Controls the hook switch (HS) pin of STC2588Cis. Also drives the relay which is used to select 
on-hook or off-hook for the telephone circuit. 
Off-hook::-low level On-hook::-high level] 


[Controls the digital remote loopback test (DLB) pin of STC9492Cip.] 
[Controls the scramble control (SCBE) pin of STC9492Cip.] 
[Controls the originate/answer mode select (0/A) pin of STC9430C Series or STC9492Cip.] 


= 
one 
~~ 
— 








[Controls the 1,200/600 bps data transfer speed select (HALF) pin of STC9492Cip.] 

[Controls the answer tone send control (ANSC) pin of STC9492Cip.] 

[For STC9620Fos, this pin must be opened as the device does not use P37,] 

This signal is used to execute one instruction after another. 

The pin contains a pull-up resistor (about 100k-ohms), and pulled down (about 10k-ohms) when 

the device is in stop mode. 

[For STC9620Fos, the SS pin must be opened as the device does not use it.] 

Resets the internal CPU into stand-by mode. (A pull-up resistor is incorporated.) 
Stand-by mode-::-low level Normal run mode-:-high level 

In stand-by mode, the set-up of each function is as follows: 




















* Program counter set to “0” - Pin TO set to entry mode 

* Stack pointer set to “0” ¢ External interrupts disabled 

¢ Program memory area set to ¢ Internal interrupts disabled 
addresses 0 through 2047 ° Pin TxD set to “1” 






* Ports POQ—P3 set to entry mode . ° Timer/counter off 





Remarks: The descriptions enclosed in [ ] give functions of the STC9620Fos. 
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[Pin name [PinNo. | 1/0 _| Functions 

| Vss__| _37_| —_| Power supply, OV _ 

| osc2 | 38 | O | A crystal oscillator (3.579545MHz) is connected between the two pins and capacitors (Ce, Co) 
| osci | 39 | I | between each of the pins and the power supply pin to make reference signal sources. 


ae i ee Receive clock is entered at this pin. (A pull-up resistor is incorporated.) 


Data is read from P10 [RxD] synchronously with the falling edge of the receive clock entered. 


This pin receives the stand-by clear signal. (A pull-up resistor is incorporated.) 
Pa ae 


If at least 2 cycles of low level are applied to this pin with an external interrupt enabled, an 
| ROW4—ROW! | 483—46 


interrupt occurs to clear the stand-by mode. 
[For STC9620Fos, the T0 pin must be opened as the device does not use it.] 
COL4—COLT | 47—50 
CLKS 




































As. this pin is used for special operation verification, it must be held open. 
Controls key entry for the DTMF dialer. 
A combination of these outputs enables access to keys 0—9, *, and #. 

[Controls the STC2588Cis key input (ROW4—ROW1, COL4—COL1) pins.] 

System clock output. | : —_ 

In normal run mode, a system clock. of 3.579545MHz (the oscillation circuit frequency) is output 
via the buffer. ; | 

[The system clock is supplied as the reference signal source for STC9424Coa, STC2588Cis_ or 
STC9610F oa.) 
Transmit clock input. 
The TxD pin provides transmit data which becomes stable at the falling edge of the transmit 
clock entered to the TxC pin. 
Transmit data output. | | 
Transmit data written into the external data memory according to the format information stored | 
by the host CPU is supplied in serial data form at the baud rate of the transmit clock entered 
to the TxC pin. | ; 
[Transmit data is supplied to the STC9430C Series or STC9492Cip transmit data input (TxD) pin.] 


Interrupt control signal input. (A pull-up resistor is incorporated.) 
When high level is applied to this pin, internal interrupt mode results and the input to pin T2 is 
nullified. . @ : | 

For low level, external interrupt mode results and an interrupt signal entered to pin T2 becomes 
valid. | - | 

[For STC9620Fos, the T! pin must be opened as the device does not use it.] 
External interrupt signal input. (A pull-up resistor is incorporated.) 

In external interrupt mode, an external interrupt is enabled at the falling edge of the input to 
pin T2. i | . 
[For STC9620Fos, the T2 pir must be opened as the device does not use it.] 
A combination of these two pin inputs determines control mode. 
(Pull-up resistors are incorporated.) - 
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I 
H ie be = External program memory mode 

Internal program memory data read mode 
Internal program memory addressing mode 


Provides a timing signal at which data is read from external data memory. 
| Oo | Provides a timing signal at which an instruction is taken from external program memory. 


| — | Power supply, +5V | 


Remarks: The descriptions enclosed in [ ] give functions of the STC9620Fos. 
Notes *1 Each control signal holds high level when the device is in the stand-by mode or stop mode, or when the program 
halts in a single step mode. 
*2 In the stand-by mode (system reset), all of POO—PO7, P10—P17, P20—P27 and P30—P37 work as input ports. 
*3 With external program memory used, no data can be derived from P20—P23. 
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MIABSOLUTE MAXIMUM RATINGS (Vss = 0V) 


Power supply voltage | Von | —0.3 to 7.0 
Input voltage Pov —0.3 to Vpp + 0.3 


Output voltage | Vo | —0.3 to Vpp + 0.3 


Power Dissipation 0.5 
Operating temperature —10 to 70 
Storage temperature —65 to 150 

~ Soldering temperature and time —_ 260°C C, 10s (at lead) 














MJRECOMMENDED OPERATING CONDITIONS (Vss=OV, fosc=3.579545MHz, Ta=-—10 to 70°C) 


[__Parameter__| Symbol | Conditions | Min | Typ | Max [Unit 
Operating frequency | fosc | ‘ kHz 

MIELECTRICAL CHARACTERISTICS 

@DC Characteristics Woo = =5V+10%, Vss=OV, fosc=3.579545MHz, Ta=—10 to a 














Except for RESET, Ss, OSCI 
RESET, SS, OSC1 


lwp Vicp1=Vss, Input terminal with pull-up 
VitL=Vss, Latch input terminal 


live Vip2=Vss, SS 











Input current 


ont 


Input leakage current 
Output leakage current = 


(at High-impedance) ILoL 





Standby supply current 
Operating supply current 





Cycle time 
ALE pulse width 


Address set up time 
Address hold time 
RD pulse width 

WR pulse width 

Data-in delay AIDE 
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Write data set up time 


Write data hold time 
WR delay time 


Data-in delay time __ 
Note 1 : The load capacitance of the control pins (ALE, PSEN, RD and WR) is 80pF. 
Note 2: The load capacitance of port PO is 150pF. 

Note 3: AC data measuring conditions 





Input : Vin=2.4V, Vii_=0.6V 
Timing check voltage =: Input--*-s:s7°"*-- Vin=2.2V, Vi =0.8V 
= ; Output -s+-1se ee Von = 2.2V, Vo_=0.8V 
Output load capacitance : Control pins:::-::- 80pF 
Data pins --*:----- 150pF 


@Timing Chart 


O External Program Memory Fetch Cycle 





Clock $1 S2 $3 S4 S1 S2 
tcy 
ALE 
tu 
tec1 
PSEN 
tor 
taL 
Program 
POO—PO7 ( Memory = | coction) 
tao 


O External Data Memory Write Cycle 





O External Data Memory Read Cycle 


Data 


POO—P07 (| Memory 


POO—PO7 Memory Address 


Address 
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Voo : Digital Line (+5V) rh : Digital GND 






voo ; Vcc : Analogue Line (+5V) 4 : Analogue GND 
CN3 TS50S-8B3A 
: presse Voo : 4 : 
3 q> > { ar oan ae 
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MPACKAGE DIMENSIONS 
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0.551 £0.004 









(17.8 +0.4) 


0.55] +0.004 
(14.0401) 
0.701 +0.016 






0.031 +0.006 


(0.8 £0.15) 0.014 +0.006 


(0.35 £0.15) 











st 
vy ~ 8 A 
S8ioc 
S$ 5/26 
w 
96/0 
Ow 


unit : inch — 
(mm) 





F-38 


PF271-02 





STC9630Con/Moa 


CMOS ASYNC-SYNC CONVERTER 
@Compatible with Bell 212A/CCITT V.22 





@Selectable Character Length 8/9/10/11 Bits 
@Low Supply Current 


MIDESCRIPTION 
The STC9630Coa/Moa LSI converts data for serial transfer between a data circuit terminating equipment 


(DCE) and a data terminal equipment (DTE) in either transparent mode or async/sync conversion mode. 


MFEATURES 
@Full duplex data transfer (compatible with Bell 212A and CCITT V.22) 
@Async/Sync, Sync/Async conversion 
@ Character length : 8/9/10/11 bits 


@ Built-in crystal oscillation circuit ---:----:°--+-: 4.032MHz (X’tal, Rr, Ca, Cp externally connected) 
@Low Supply Current <ccrrteertet eee eeet tet ee tees Operation : 5mA (Typ) 
Stand-by : 14“A (Max) 
@Digital 1/O level 05 Gwe Wine to coi'eieh iWiieraie-a.6 eee Qrelerevera'w: sv@ieraseslereiere.s TTL compatible 
@Single power supply «ccc 5V 
@Package Sererrrrrrrerrr rere eee ee ee er ee re er ee ee ee 24-pin DIP (plastic)/24-pin SOP (plastic) 


MIBLOCK DIAGRAM 











TEST OSC1 OSC2 MCLK 0 


P 
oe obit a | gael © 
CHR1 Po oes Bt Oscillator Clock Divider Vop1 


9 
10bit 
1 lbit 








SPDO O 0.300bps 
Decoder [= ? 
SPI {ome 2800008 a hk 
| [ asnewsne |. 














SAEN © © RxCS 
a. = SYNC. to ASYNC. 
Output 
ORO Control ai ee ee RxDS 
: Giz O EXRD 
SRO QO ! | 
(0-30 [> 
SR1 eS System Reset po eo0es: ey eee 
Vop2 Vss2 
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EIPIN CONFIGURATION (This also applied to DIP and SOP.) 


YN 
= 
oO 
O 
(o>) 
WwW 
© 
QO 
oO 
> 
™ 
<= 
oO 
> 











PIN DESCRIPTION 


Vssi aa — power (GND) 


| RxDA | 2 | O | Receive start-stop sync data output (to DTE) 


SPDO Speed 0-300 600 1,200 2,400 (bps) 
Data speed selection SPDO 0 1 0 1 
SPDI SPDI1 0 O 1 
















CHRO Word length ead length : : ; . (bits) 
CHRI 6 selection CHRI 0 0 , 
TxDA I* | Transmit start-stop sync data input (from DTE) 





Sync — Async conversion enable 


Vss2 


Vpp2 


Async — Sync conversion enable 











Oscillation pins (4.032MHz X’tal, Rr, Cg, Cp externally connected) 

— power (GND) . | 

ee 032MHz output pin 

Receive sync data input (from DCE) 

System reset (When using STC 9492, connect this pin to SQT.) 

System reset (When using STC9492, connect this pin to ALB.) 
Jest in erat sett) 
Option esta selection: Basic::::::+:: Extended::::::::- 0 


EXRD Nonsimultaneous data input 0-300 bps 
[+ power (+50 


Note) The input pin (I*) contains a pull-up resistor. 





OSC1 
OSC2 
MCLK 
RxCS 
RxDS 
OPS 
TxCS 


oe 
zim 
TxDS | 22 | 
23 
| | 
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MBABSOLUTE MAXIMUM RATINGS (Vss =0V) 


Supply voltage —0.3 to 7.0 
Input voltage —0.3 to Vpp + 0.3 

















Output voltage —0.3 to Vpp + 0.3 

Storage temperature —65 to 150 
4 

Soldering temperature and time 260°C, 10s (at lead) 





























MRECOMMENDED OPERATING CONDITIONS (Vss = OV) 


Supply voltage Vpp 4.75 ie 00 5.25 
Operating temperature Topr 

























MELECTRICAL CHARACTERISTICS 
@DC Electrical Characteristics (Vpp =5.0V, Vss=0V, Ta=25°C) 


| 
Operating current 
High level input voltage Vpp=5.25V 
Low level input voltage 


High level input current except OSC1 











Low level input current except OSC1 





High level output voltage 








Low level output voltage Vpp =4.75V, lor =6MA 











@AC Electrical Characteristics (Vpp=5.0V, Vss=0V, Ta=25°C, fosc=4.032MHz, SPDO= Low, seed el 


Typ 
*2 ASEN =Low, OPS=High /1,170(-2.5%)| 1,200 = |1,212(+1.0%) bps 
TxDA Baud rate —— ——- 
ASEN=Low, OPS=Low /1,170(-2.5%)} 1,200 — |1,227(+2.3%) 




















ASEN =Low, OPS=High =| 
RxDA Baud rate —— ——— 
ASEN =Low, OPS =Low a | 
MCLK Output frequency Vpn = 5.0V, Vss=0V | po 


*1 > In the option speed mode (OPS low), 12.5% (maximum) of stop bits may be deleted to allow an overspeed (+2.3%) on» 
the transmit side. 
*2 If the speed is set at 600 bps or 2,400 bps, the transfer rate is one half or twice the listed value. 
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MFUNCTIONS 

@ Oscillation Circuit 

O Crystal quartz oscillation 
A crystal oscillator (4.032MHz), a feedback resistor (Rr) and two capacitors (Cg, Cp) are connected to the 
oscillation pins (OSC1, OSC2). - | | 





| STC9630Coa/Moa 


' (Oscillation stop) 


Xtal : 4.032MHz 


Rr : 470k (Typ) 
Ce, Co: 20 to 30pF 
Ct : 50pF (Max) 





When both SRO and SR! go high or both SPDO and SPD1 go low, the oscillation cycle stops and the MCLK 
pin is fixed to high level. 


O External clock into OSC1 | | 
In supplying a 4.082MHz clock pulse from an external circuit to the OSC1 pin, make sure that the MCLK 
output fulfills the AC characteristics shown in Figure. 


High level input voltage VH2Vpp—1.0V 

Low level input voltage VL SVss+1.0V 

Input frequency 1/T = 4.032MHz +0.01% 
Clock duty T1/T=50+15% 


(at V1=Vop) 
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Hil/O CONTROL FUNCTION 
The STC9630Coa/Moa I/O control circuit provides the transmit/receive circuits with the output data listed in 


the table below with each I/O pin set as shown in the figure below. 


TxDA S 
C ) TxDs 
ASEN Se ! 
SAEN E) 
' 
i] 
() RxDA 
RxDS (_ ) 








' 
scilation scillation 
@ 
SPD1 ) > Stop Circuit 
ES | 










eae Ouipat data oy 
—— . scillator 
ASEN | SAEN| SPDO | SPDI | TxOS | RxDA_ 


samme ee fatale 
Stop 
owen) Df foe ee | on 
fommmewee ff ew fae] [wo | nom 
Operation 
fowawoee [a fale lela alee) ee 


*1| Don't care 
*2 Other than (H, H) 
*3 Other than (L, L) 


Note) ASEN and SAEN can be individually controiled. 





TIMING CHART 
@Transmit Sync Data Timing Chart 


1/f 1x0 


tTo 


@Receive Sync Data Timing Chart 


tTo 





1/f exc 


1/2°frxc 





(Vpp=4.75V, Ta=25°C) 


[Parameter [| Syme | Gonatons [win [Top [ wx [um | 
[Trani ate cay ne] tro | Syne data enable |---| 10 | me 
| Reosve dataset uptime | tro | Syne date enabie |) | — | — [me 
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MEXAMPLE OF APPLICATIONS 
@Transfer of data between sync modem and async terminal 


ALB SQT 
TxD 


DSI 


STC9492 | STC9430 
Series Series 


RxD RxA 


RxDA EXRD 
OSC1 OSC2 OSC1 OSC2 


4.032MHz 3.579545MHz 





@Transfer of data between sync modem and async terminal 


ALB SQT 
TxD 
DSI 





oscl 


STC9630C/M STC9492 STC9430 
Series Series 


‘RxD RxA 


SG 


OSC1 OSC2 OSC1 OSC2 


3.579545MHz 


NOTE : ASEN= “H”, SAEN = “H” 
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MIPACKAGE DIMENSIONS 


24-pin DIP 24-pin SOP 


0.610Max 
(15.5Max) 


0,598 + 0.004 
(15.2401) 


1.260Max — 
(32.0Max) . 


[ppopoopepoeo sl 


, 
} 


ies 
ibe 
HoH 
oy 

Pep 
eat 
ov 


0.307 +0.004 
__(7.8+0.1) 

0.409 + 0.008 

(10.4 +0.2 


+0.001 
0.010-0: 

+ 
(0.25- 


0.608 ~ 0.655 
(15.44 ~ 16.64) 


3¢ 
ga 
gin 
3 


0.100+9.010 0,018 +0.002 


(2.54+0.25) (0.46 +0.05) 0.016 £0.006 0 


(0,440.15) O% 
ow 


unit : inch 


(mm) unit : inch 


(mm) 
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STC9120C/M 


CMOS 1,200 bps MSK MODEM 


@® Minimum External Parts Required 
@ 1200 bps for Full-duplex 

or Half-duplex System 
@ Low Supply Current 


@ On-chip Carrier Detector 
@ DESCRIPTION 


The STC9120C/M is a single chip CMOS 1200 bps MSK MODEM for full-duplex or half-duplex radio communi- 
cation equipment. The modulator provides a low-distrotion sinusoidal output and a sync clock output. A re- 
ceiving low-pass filter, a differentially coherent detector and a clock regenerator makes up the demodulator in- 
corporating a MSK signal carrier detector, the STC9120C/M offers a high-performance MSK MODEM with a 
minimum of external parts. 


@ FEATURES 


@ 1200 bps full-duplex/half-duplex MSK MODEM 
@ Low supply current 
@ 5.5296 MHz crystal oscillator, or external 5.5296 MHz clock input 
@ Minimized external parts 
@ Built-in MSK signal carrier detect circuit 
@ TTL compatible input/output (except for terminals OSC1, OSC2, CLC, TBK and TST) 
@ Transmitting/receiving filter based on SCF (Switched Capacitor Filter) technology 
@ Little group delay distortion at the pass band 
@ Single power supply (+5V) 
@ Package:-:--STC9120C 24-pin DIP (plastic) 
STC9120M 24-pin SOP (plastic) 


™ BLOCK DIAGRAM 


Voo pa em 9 _ yee TCL TIR TIO — 
| tL 
none: 
Detector 


Differentially 
Coherent 
| Detector 





Modulator Transmitting Transmitting 
Low-pass Filter 


Buffer 





MON ~~ Vss eas TBK MOP RiR RIO NBW 
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@ PIN DESCRIPTION 


Pin name 


OSC1 1 


ial 
ath 


IR*2 
TCL 



















5.5296 MHz (CLC = "L”) or 2.7648 MHz 
(CLC = “H") crystal oscillator circuit or ex- 
ternal clock input terminal. 
















Crystal oscillator output terminal 


input teminal for oscillator frequency divi- 
sion control (with pull-down resistor) 





input terminal that resets the 1-bit data 
transmit interruption flip-flop (without 
pull-down resistor) 


Transmit data sync clock signal output 
terminal 


TIO Output terminal for the 1-bit data transmit 


interruption flip-flop 


Output terminal of sync clock signals re- 
generated from demodulated data . 


RGL 7 



















ROT 


- 8 -| Output terminal of demodulated receive 
data 

Output terminal for the 1-bit data receive 

interruption flip-flop 


input terminal that resets the 1-bit data 
receive interruption flip-flop (without pull- 
down resistor) 









Input terminal that controls selection of 
DPLL circuit lock-in range (narrow/wide} 
(without pull-down resistor) 

Narrow..... high level 

Wide..... low level 










Supply voltage (OV) 


T*2 : input terminal of NRZ signals to be trans- 


; 
ae mitted (without pull-down resistor) 
Input terminal for MSK signal transmit 
control (without pull-down resistor) 
Input terminal of intermediate point refer- 
ence voltage for power supply 
4 | 
| ¥ 


N 
Vss 
D 
NO 
MDO 
DC 
Vop 


Output terminal of intermediate point re- 
ference voltage for built-in operational 
amplifier 


[MOP 


Receiving band low-pass filter output - 
monitor terminal (normally non- | 
connected) . 








Input terminal for application of offset vol- 
tage to set MSK signal carrier detection 
| threshold value (with C-R connected ex- 
ternally) 







11 
12 
13 
47 
; 


DOr ened 


Supply voltage (+5V) 





*1 These input terminals are pulled down with a resistor, typically 500 kQ. It is recommended that they are directly 
pulled down to Vpp' not left open, when they are not used, regarding to noise effect. . oe 

*2 These input terminals are input gate floating type. When not used, they must be directly pulled down to Vss' not left 
open. 


™ ABSOLUTE MAXIMUM RATINGS 
- re : (Vss = OV, Ta = 25°C) 


Parameter Symbol 
Supply voltage _ VoD ~ 
Input voltage* 


Output voltage 


Power dissipation =» 
Operating temperature — 


Storage temperature © 


Soldering temperature and time 
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@ ELECTRICAL CHARACTERISTICS 
@ DC Characteristics 


Symbol | Conditions 
Supply voltage vo | ——“i*drtS:CSC SG 
Supply current fosc = 5.5296 MHz 


Miu Vss 
vin Voo -0.3 
Fi 

In 


‘L” level input voltage ViL2 CLC, TBK, TST Vss 
‘H” level input voltage VIH2 Vop -0.3 
Pull-down resistance R12 200 


(VDD = 5.0V, Vss = OV and Ta = 25°C unless otherwise specified) 










Typ 


5.5296 


Vop 








co) 


Hi 
? 
v 


“H" level output voltage VoH1 TCL, TIO loH1=—0.2 mA 
| Mark output volt Vom 
ee eee Load resistance: Min 10 kQ 


Space signal output voltage Vos 






| 200 | | 1250 
Vins NBW,RIR'S,RIESSTDT, = | | 08 
MON 
Ra Be 120 ko 
Input signal voltage | Sinewave input | - | 10 | 20% 

p46 | = | Mb 

| o9 | 10 | 

ee ae 





*3 The reset pulse width must be at least 1 us. 
*4 The maximum input level should be adjusted not so as to happen a malfunction. 


@ Filter Specifications 
an (VDD = 5.0V, Vss = OV and Ta = 25°C unless otherwise specified) 


Ler 
Fc 
i L 
i i Fc 


Transmitting low band-pass 
filter Butterworth 5 order 


2 
B2 | 
3 Receiving low band-pass filter 
LB3 Butterworth 3 order -2 


6) 





LOSS 10 
(dB) 


20 + 


of 


10 








30 f (kHz) 


10.0 





Band Pass Filter Frequency Characteristics Band Pass Filter Group Delay Characteristics 
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@ DATA INPUT/OUTPUT TIMING CHART 
@ Data Transmit Timing Chart 


TIO 1 i i Fa f i 


‘ 1 i) 1 
i 4 ! ' 


mR ffi] | ---- 


#5 | 
MON | | ste | 


a CLS Se STC COD 
MOP ———$- Y¥ ROX as --- PODS VOO— 





*5 When data transmission starts, MON must go to “H” level within about 833 us following the leading edge of the TCL. When the 
data transmission ends, MON must go to “L” level at the leading edge of the next TCL following the transmission of the last bit of 
MOP. 

*6 For TDT, data must be set within about 833 us after the occurrence of an interrupt. 


@ Data Receive Timing Chart 





*7 RDT must be read within about 833 us following the leading edge of RCL. 


™ PACKAGE DIMENSIONS | 
(ene 24-pin DIP 


0.610Max ; 24-pin SOP 


(15.5Max) 
OeBe een) 








0.307 +0.004 
(7.8 40.1) 
(10.4 £02) 


=20 6526 su sD Ea eae a poppe, unit : inch unit : inch 


(mm) 


z 
EE 
ge 
a 


] | +0.001 
ee 0.03 
0.608 ~0.655 1 
(15.44 ~ 16.64) 


0.10040010 0,01820.02 Ss ¢ 
(2.542025) (0.462005 
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KFO60 
PF347-02 





STC2 oye 10] Ome 


I CMOS TONE/PULSE DIALER WITH LCD DRIVER 


a \\ @DTMF/Pulse Output Switch 
wm @10 Digit LCD Driver 
eS @Ten 18-digit Repertory Memories and 
@ 24-digit Redial Memory 
EIDESCRIPTION 


The STC2530C series is CMOS LSI which is provided with a memory and LCD display driver for telephone 
numbers, and can selectively output either dual tone multi-frequency (DTMF) signals or a dialing pulse (DP) 
train. The LS! contains the DA conversion system used in a conventional tone dialer by connecting the 
minimum necessary interface circuit, the dialing pulse can also drive a telephone line. 


Mi FEATURES 
@Low-voltage operation and low power dissipation due to CMOS process. 
@A built-in 10 digit LCD drivers for telephone numbers. (V—3V, 1/4duty) 
@A built-in Ten 18-digit repertory memories and 24-digit redial memory. 
@A built-in DA conversion system makes possible a DTMF signal. 
@0.6sec Hooking (Flash) can be accessed directly by Flash key. 
@This LSI can be connected to a standard 2 of 8 keyboard. 
@The built-in signal generator requires 3.58MHz TV crystal oscillator. 
@Package::::::::: 48 pin DIP (plastic) 


MBLOCK DIAGRAM 





rate Weeruaney 
generating circuit [.] 
Programmable counter, 
= Dialing rate, 


| Mark/Space ratio, 
inter-digit pause, | 


wy Le Access pause il he A ee oe 
jz cede ran accel 
ee! 


aa 
Read/Write pointer 
24dig x 4bit Control 
circuit 


fd 10x 18dig x 4bit 


xen tman mes nee enee em ane san ene eens EN see eee a ee a en Oe om mee aoe Se ee ee ee 
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MIPIN CONFIGURATION 





MISTC2530C Series 


-—steasszcee 
a 














STC2584Coa 33.3/66.6 
N-Hook | 
STC2534Con ON Hee | extemal'pin | 40/60 





IPIN DESCRIPTION 














Pin No. 
7 to 10 


o ROW4 
to COLA Tio 14 [Scanning input/output of matrix keyboard] 


TPS/MDO [DTMF/DP mode select input] /[DTMF/DP mode signal output] 
| [Pulse rate select input in DP mode] 


DRS 





ROW! t : | 
COLI 
HS [Hook switch] 
[Power supply terminal (—)] 
Vpp | 


osc | 
OSC2 —— Sa [3.579545MHz crystal oscillator terminal] 


[Power supply terminal (+)] 
TONE [DTMF signal output] 











OP S*dY:~S*S*«dSSS*d;~SCSDialing pulse output) —SSSSOSCS~S 
[_RMUT__—«| =i ~—~=*d~CSCReceiver mute output) =S=SSC~=~“~*~*~“‘~*~*~*~S~*™ 
MoT 20 tiransmitter mute output} SSCSCS~S 
a 

a ee ee ee [Doubler & Tripller capacitor] 
[caC~dC“‘(‘!C 

ae ee ee | 





1A to 10A 1 to 6 : 
1B to 10B 35 to 48 [Segment Driver output] 
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MIABSOLUTE MAXIMUM RATINGS (Vss=0V) 


i 
v 
=20t070 

66 to 180 c 
260°C, 10s (at lead) 











° Cc 
ot 









MIELECTRICAL CHARACTERISTICS 
@DC Characteristics (Vss=0V, Ta=25°C) 


Symbol [Conditions [Min | Typ [Max | Unit 


ae eee . 
peer eS ae Bp DTMF mode 
V 











Average operating current 


In DTMF mode 


Data retention voltage Stand-by mode a oe 
HS= In DP: mode 
dial pulse 
being output 
DTMF signal 
being output 


Le Vi1>Vi2> Vis 





LCD operating voltage 


@AC Characteristics (Vsg=0V, Ta=25°C, fosc=3.579545MHz) 


: DRS=Vpp 
Dial pul t 
=19.42pps 
DP mode - ee 
| Dial rate 
=9.71pps 
DTMF mode auto dialing 


DTMF make time DTMF mode auto dialing 
Oscillator frequency ||_—tose, =| 


Vop=2.5V to 
aera 6.0V 


™ 
Tone distortion %DIS Vpp =3.5V 
HK 


Note: *Mask option 








tipPi 
Inter digit pause 
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MELCD PATTERN LAYOUT 





1A 2A 3A 4A 5A 6A 7A 8A 9A 10A 






Mast Mint 





COM4 
COM3 
COM2 
COM1_ 
MIPACKAGE DIMENSIONS 


48-pin DIP 


Under Development 
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PFO87-02 


STC2560C _| 


CMOS PULSE DIALER 


@Low Voltage Operation (Min 1.25V) 
@20-digit Memory for Redial 
@Pin Compatible to AMI S2560A 


MIDESCRIPTION MIPIN CONFIGURATION 
The STC2560C Pulse Dialer is a CMOS IC that converts 
push-button inputs to a series of pulses suitable for 
telephone dialing. It requires no independent external 
power supply but can be driven on the power supplied 
from telephone lines. 

The STC2560C has two output terminals : one for the 
transmission of dial pulses and the other for providing 
signals to mute the receiver during the dial pulsing. 


MIFEATURES 
@Directly operation from the telephone lines 
@Low power CMOS process. (1.25V to 3.5V) 
@lnexpensive RC oscillator built-in 
@Mark/space ratio selectable 
@Dial rate selectable 
@20-digit memory for Redial by “#” key 





MIPIN DESCRIPTION 


Keyboard 4X3 matrix input terminals on keyboard. Selected depending on 
ROWI to ROW4 whether ROW and COL reach Vpp or connect with each other. 
COLI to COL3 Input is detected through chattering killer. The keyboard scan begins 
when a key is pressed and starts the oscillator. 
HS (Hook Switch) 


Input terminal which detects that the telephone set has become 
active when the handset is hooked off. 
”“OFF-HOOK” corresponds to Vss condition. 


Terminals for oscillation, 
DP (Dial Pulse Out) a Dial pulse output terminal 


Vop (Power Supply) Power terminals. The device is designed to operate from 1.25V to 
Vss (Power Supply) 3.5V 
MUTE (Mute Out) 








































Output terminal to prevent handset noise from entering the line during 
dialing. 
M/S (Mark/Space) Terminal for selecting a mark/space ratio. 
input Logic Level | Mark «| ~—~=«S pace 
















Vpp 
ae ee 
DRS (Dial Rate Select) 














Vop 










IPS (Inter-digit Pause 
Select) 


Terminal for selecting a dial pulse pause time between digits. 


Input Logic Level | DR 20pps DR 10pps 
| Vo 40ms S| 20m 
[ss |S AOOms SOs 
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- SEABSOLUTE MAXIMUM.RATINGS ss —=«w™”s 










[Parameter ——SS~dSCSSymbot | Mind Mex) 
Supply voltage 5.0 


Operating temperature 7 7 
, fe i 


Storage temperature T stg 
Input voltage 










MELECTRICAL CHARACTERISTICS 
@DC Characteristics (Vsg=0V, Ta= —30 to 70°C) 


| Parameter | Symbol_| Conditions | Min_ | Typ_—| Max _| 
_Supply voltage Vo | —(—tis~sSC aH T= 8 
Operating current. Vop=3.5V 
Data retention voltage Vor oe ee el 
IPL 
IM 


| Vo | 

| toe Loe! 

| Vor | | 1.0 | 
Data retention current | Ibe Vpr=1.0V fF | 
DP sink current | tm | Vop=8-5V, Vo=0.4V | 1.0 | 

a APs er al 

im oe 

| ia Pte. | 


DP source current Vop=3.5V, Vo=2.5V 






Vop=3.5V, Vo=0.4V 
Vop=3.5V, Vo=2.5V 


Mute sink current 

Mute source current 
— Logic “1” 

Logic “0” 










@AC Characteristics | -(fosc=2. 4kHz) 


[Parameter | Symbol Conditions [Min | Typ [ Max | Unit | 
TPrepause Sidi «| SSCS~S~SYSC S| 
[Time for valid key entry | tow | SSSStSCS~d CP) 
[oscilator start uptime | tos | ——~S=~CS~SSsYS SCs 
wo |S | | ms 

Se ae ae 











HIBLOCK DIAGRAM : - @Timing Chart 


FS INPUT ~ 
Se mm 
° 


Oscillator 


ps CONTROL 


ees 


DRS M/S 
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~ (Vgg=0V) 


PF112-02 | 


HR OY50) oho) & 


CMOS PULSE DIALER 


@® Low Voltage Operation 
@ 20-digit Memory for Redial 
@® Crystal Oscillation (32.768 KHz) 





m@ DESCRIPTION = PIN CONFIGURATION 


The STC2565C Pulse Dialer is a CMOS IC that con- 
verts push-button inputs to a serial pulses of tele- 
phone dialing. It requires no independent external 
power supply but can be driven on the power sup- 
plied from telephone lines. 

The STC2565C has same functions and pin con- 
figuration as the STC2560C except the oscillation 
circuit. 


m@ FEATURES 


@ Directly Operation from the telephone lines 

@ Low power CMOS process. (1.3V to 3.5V) 

@ High accuracy crystal oscillation (32.768 KHz) 
@ Mark/space ratio selectable 

@ Dial rate selectable 

@ 20-digit memory for Redial by “#” key 





m PIN DESCRIPTION 


[Fin Name | Pin'No._| Functions 


Keyboard | 4x 3 matrix input terminals on keyboard. Selected depending on 
























ROW1 to ROW4 whether ROW and COL reach Vpp or connect with each other. Input 
COL1 Oe | 16to18 chatter ~— protection circuit is built-in. The keyboard scan begins 
to to when a key is pressed and starts the oscillator. 
HS (Hook Switch) Input terminal which detects that the telephone set has become active 
when the handset is hooked off. 
“OFF-HOOK” corresponds to VSs condition. 
TEST ae Test terminal for IC testing (Pull - downed to Vss internally) 

Terminals for oscillation. (Connect only a crystal between 2 terminals) 
DP (Dial Pulse Out) | 9 | __ Dial pulse output terminal | — 
Vob (Power Supply) 13 Power terminals. The device is designed to operate from 1.3V to 
Vss (Power Supply) 10 3.5V 
MUTE (Mute Out) Output terminal to prevent handset noise from entering the line during 

dialing. 
M/S (Mark/Space) 













DRS (Dial Rate Select) 





Terminal for selecting a dial pulse rate. 


a 
as. aa 

















IPS (Inter-digit Pause 
Select) 












input Logic Level | DR 19.50 pps DR 9.75 pps 
| VppS—sédCYt:Ci“(‘é‘é I. ms 820.31 ms 
| Vss——s| 481.93 ms 635.74 ms 
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= ABSOLUTE MAXIMUM RATINGS 


‘™ ELECTRICAL CHARACTERISTICS 


DP Source Current 





voofs 










[SuppyVotageSSCSC~C~“~*~“~“~“~*~*~*~*é~dtCSC« | Sd 
[Operating Temperature ——~SC~*~“‘*‘“‘*~‘~dS*~‘i SSO 
storage Temperature try 









@ DC Characteristics . - 


a Top =—30 to 0°C 1.50 
[Operating Curent |Top | Vor=1.8V, Tor= 25°C 
[DataRetention Voge] Von | 
Ses owen ere i_—_| inna 
BP Sink Curent 
a Vor = 3.5V, Vo=2.5V 
Vor = 1.5V, Vo=1.0V 


Mute Sink Current Vop = 3.5V, Vo=0.4V 


Mute Source Current Vop = 3.5V, Vo=2.5V 
Vop= 1.5V, Vo=1.0V 


@ AC Characteristics | (fosc = 32.768 kHz) 


=e 





Time for Valid Key Entry 
Time for Valid Key Down 
Pre-Pause 


Mute Delay 


Approval Noise Pulse Width 





Frequency of Oscillation _ 32768 Hz +0.05 


Oscillator Start up Voltage T =—30 to 0°C 1.50 Vv 
T=0 to 70°C 1.30 | 
T =-30 to O°C 1.30 V 
T=Oto 70°C 1.10 | 


Typ 





~ fos 
: 


! 
OSCILLATOR Wit 
‘ 


MUTE OUT 


DP OUT 


'y Keyboard ; 
i ee ae RAM 
© Interface Controt 
» Oecoder (20 digits x 4 bits) Logic 
sO Encoder 


Quand pomn) 
COL? “COL2 COL3 


t 
oO 
HE 
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PF290-02 


STC25 7 OCseries 





CMOS REPERTORY DIALER 


@Low Voltage Driving, Low Supply Current 
@Twenty 18-digit Repertory Memories on Chip 
@Last Number Redial (22-digit) Memory on Chip 


MIDESCRIPTION 
STC2570C Series is CMOS LSI for conversion between aise button and dial pulse. It has built-in 
memories which memorize telephone numbers as abbreviated dial numbers. In addition to the basic 
movement as repertory dialer, there are some optional mechanisms to be selected by mask conversion for — 
better use. 


MIFEATURES 
@Low voltage CMOS process, Low supply current 
@Twenty 18-digit number memories plus last number redial (22-digit) memory on chip 
@Selection of dialing rates (10 pps/20 pps) 
@Four types of dialing --:ort creer rete normal dialing, iedialing: repertory dialing, and mixed dialing 
@Able to inhibit dialing 
@Selection of make and break (1/2 or 2/3)*! 
@Built in call disconnect mechanism*! 
@Manual pause for access pause (HALT)*! 
@Auto pause for access pause (3.59 sec)*? 
@Built-in Hooking mechanism (Hooking time 0.5 sec)*? 
@Built-in sound generator for key operation confirmation*? . 
@Built-in crystal oscillation circuit, External connection between crystal oscillator (fo-32.768kHz) only 
@interface with standard 2 of 7 key board 
@Package isunad Sauoata ia ctu pagav peadeuuries asks ta on unt 16-pin DIP (plastic) 


*1 For STC2570C only 
*2 For STC2571C only 


MIBLOCK DIAGRAM 


Programmable Counter 
Dial rate 
Make/Break 
Voltage Inter-digit Pause 
Regulator Access Pause 





Loner = oe | Timing Generator | 


seo See | esrwite Poner | Write Pointer 
{ 
~ 


i= x Abit jaa Control Logic 
; eect CARED. & 
Test Logic 


R1 R2 R3 R4 


*1 > This terminal does not apply to 2570C. 
*2 This terminal does not apply to 2571C. 
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PIN CONFIGURATION 


DOZSZ9LS 
OTLSZ0L$ 


1/O pins for scanning the 2-of-7 matrix keyboard. A key is selected when Vpp level is spalcd 
to both the appropriate COL and ROW pins. | 

Input pin for detecting the status of the hook switch (OFF-hook: Vss level). If HS= Voo level 
(ON-hook), only writing to the repertory memory is enabled. If HS =Vss level (OFF-hook), a dial |: 
pulse is generated when an appropriate key is pressed. Since this input pin is a floating type, 
it must always be supplied with either Vpp level or Vss level. 


Only a 32.768kHz crystal oscillator is connected between these two pins to form a ee 
oscillation circuit (the reference signal source). 
Power pin (+) 
Power pin (—) 
Keying confirmation tone output pin. It generates a confirmation tone ony when a valid key 
is pressed (except during a hooking operation). 
Confirmation tone duration: 26.49msec: Confirmation tone frequency : 910.22Hz 
During absence of confirmation tone: high impedance output. 
Dial pulse make/break ratio select pin. 
Vss level: 100/83 or 200/3 = Vop level: 40/60 
Since this input pin is a floating type, it must always be eran with either Vop level or Vss 
level. . 
Dial pulse output pin, which generates Vss level during an ON-hook or call-disconnect, or during 
an OFF-hook with no call. 


It outputs Vop level during a make, and Vss level during a break. 


Dial pulse rate select pin. 

Vss level: 10pps (9.752pps) 

Vpp level: 20pps (19.505pps) 
Since this pin is a floating type, it must always be supplied with either Vop level or Vss level. 
The inter-digit pause is fixed for each dial rate: 

‘IDP=615.2msec at DR=10pps 

IDP =461.4msec at DR=20pps 


Mute output pin, which. generates. Vss level during an ON-hook or call: disconnect and Vpp level 
during an OFF-hook with no call. It outputs Vss level while dial pulses are Being sent. 
(Not intermittent between digits) 


*1 For STC2570C only #2 For STC2571C only 





HISTC2570C SERIES 


STC2570Con 


+ Make/break (1/2 or 2/8) selectable 


¢ On-chip call disconnect function 
¢ Manual access pause 


° On-chip keying confirmation tone function 
¢ On-chip hooking function 

* Auto access pause 
¢ Make/break (1/2 or 2/3) selectable 
¢ On-chip call disconnect function 

« Manual access pause 

* On-chip keying confirmation tone function 
¢ On-chip hooking function 

* Auto access pause 



















IDP=615.2msec at DR=10pps 
IDP=461.4msec at DR=20pps 





STC2571Coa 

















$TC2570Cop 








IDP =820.3msec at DR=10pps 
IDP=410.2msec at DR=20pps 





$TC2571Cog 
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MIABSOLUTE MAXIMUM RATINGS (Vss=0V, Ta=25°C) 


Supply voltage —0.3 to 7.5 





Input voltage Vss—0.3 to Vpp + 0.3 
Output voltage Vss—0.3 to Vpp + 0.3 











Operating temperature —25 to 70 








Storage temperature —65 to 150 








Soldering temperature and time 260°C, 10s (at lead) 





MIELECTRICAL CHARACTERISTICS 
@DC Electrical Characteristics (fosc = 32.768kKHz, Ta=25°C, Vss=0V) 


V 

V 
LA 

V 


Supply voltage _ Vop — 1.3 = 6.0 








Data retention voltage \ Vppr HS=Vopp 1.0 = oa 
_ x ee 7 - 
Voo=1.8V | Ci—C3, RI—R4, DP oe - 2 ) 


Average operating current lova MUTE = open | aie a aoe 
Vop=2.4V | HS, M/B, DRS=Vpp = 2.5 = 


Ceca eae ie eee cee | ee 
rar. 3) ics 


—C3, RI—R4 Z 
HS, M/B, DRS 0.8Vop 


i oe Rik 
Low level input voltage Vit as ip ae Vss = 
——_ Ne, 
rights level input current (1) i " Hy a 7 — _ 
DY. ’ Ht 














High level input voltage Vin 


























































Low level input current (1 liu Vv en ay hain a as . ak | 
DD—¥v. ’ —_ P 

> Ci—c3, RI-R4) SSS | 
igh level input current (2 li? Vin 0.4. Vin=Van a _| 4.5 10 uA 

L Ci—C3, Ri—R4, _ 

ow level input current (2) live Veg=0 Ae Vis=Ve 90 { 200 uA 

High level output current lou mit pas 0.45 1.4 = mA 
8 P Vop=2.4V, Von=2.0V 

Low level output current low vee ae ane 0. av , ie ee = | mA 
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[_ Parenter | Symbot_[ Conditions [win | We [Mar 





@AC Electrical Characteristics | . | 
(Common to STC2570C and STC2571C) (fosc = 32.768kHz, Ta=25°C, Vss=OVY 


















Conditions 





Mast ke dapat ols — Width of one noise pulse | = | 15.38 | msec | 
Normal dialing 

Redialing or repertory dialing | 26.92 | 26.94. | 
Access pause cancelled 24.77 | 25.68 | 26.49 | & 
Writing to repertory memory 10.37 | 25.68 | 40.90 | 
a 


Ton 
Th 
Tmw 
Tat 
Tos 


33.73 


Key judgement time 


Mute delay time 





Redial memory write time 


Rate of data transfer to 
repertory memory 





Fo | msec/digit 





19.505 


pps 


So 


msec _ 
3.42 
DRS=Vss =) 
. DRS=Vpp #1 
| . DRS=Vss (10pps) *! 
Inter-digit pause 
DRS=Vop (20pps). *! 


Oscillation start time ae Vop=1.8V, CIS 40kQ 


Voltage deviation of At/t Vop=1.3 to 2.0V 
oscillation frequency 
| Vop=2.0 to 6.0V 


(STC2570C only) 








Dial pulse transfer rate 


615.2*2/820.3% 
461.47/410.28 


ppm/0.1V 
ppm/V 


500 
La 
ae ee! 









} 
eer Wincaldcomeswe a] — | — | 0H | me 


M/B=V *1 1/2 

we | MBaMss = | |= 
| —_M/B=Vo_— "| — =| os | 

(STC2571C only) | 


Dial pulse make/ 
break ratio 





















a 


Hooking time 






Auto access pause 







Keying confirmation tone ON time 





Keying confirmation tone frequency 


Valid key input 


*1 All specifications take constant values logically. 
The deviation is only a change of the oscillation frequency. __ 


*2 STC2570Coa and STC2571Coa 
*3 STC2570Cos and STC2571Cos 
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@Timing Chart 


O Normal dialing (DP mode) *?. *3 













‘HS ON Hook] OFF Hook 


dint MEME oS Scopes deere eae o eee 


circuit 
“2” key “3” key “1” key “2” key 





Key input 


MUTE 


OP kan Same 
\STC2570C) os Make Time ty | 
Break #3 


DP 
(STC2571C) 








*2 If a key is pressed earlier than the transmission of a dial pulse, 
the MUTE continues on until all dial pulses corresponding to the 
buffered key input data have been transmitted. 

*3 The inter-digit pause stays valid even if a key is pressed 
immediately after the last dial pulse has been transmitted. As 
system assumes that dial pulses are being transmitted during the 


oe inter-digit pause, entry of the ''*’’ key is ignored. = 








© Redialing or repertory dialing *® 
STC2570C 


HS 0 MS Ean at cap ae et we ee 


“#” or Numeral key “+” key 


Key input 








*6 During mixed dialing (e.g., redialing+normal, or repertory + 
normal), the inter-digit pause stays valid even if a key is pressed 
immediately after the last dial pulse of redialing or repertory 


dialing has been transmitted. As system assumes that dial pulses 
are being transmitted during the inter-digit pause, entry of any 
key is ignored. 


O Registration to repertory memory | | 
STC2570C/STC2571C 
















HS ON-Hook 
Numeral or “#” key Address key 


Key input 


Write to redial 
memory 


Ta 
Transfer to i 
repertory memory 























O Access pause (auto pause) *4. *5 
STC2571C 


Key input 


Access pause 
(auto) 


Even in the normal dialing mode, pressing the '#’’ key causes 
an auto pause. The timing diagram for this operation is the same 
as in the redialing or repertory dialing. 

Clearing the auto pause (common to normal dialing, redialing 
and repertory dialing) 





ORedialing or repertory dialing *? 
STC2571C 







HS Se re 5 ee a 


“#" or Numeral key 


Key input 7 | I . 
Tw 






(auto) 


*7 During mixed dialing (e.g., redialing+normal, or repertory + 
normal), the inter-digit pause stays valid even if a key is pressed 
immediately after the last dial pulse of redialing or repertory 
dialing has been transmitted. As system assumes that dial pulses 
are being transmitted during the inter-digit pause, entry of any 
key is ignored. 





MEPACKAGE DIMENSIONS 









16-pin DIP 
0.776Max 
A18. es) 
LJ 
1 8 
0.059 0.300 








0.300 ~ 0.355 


0.100+0.010 
(7.62 ~ 9.02) 


(2.54+0.25) 


0.018 +0.004 
(0.46 40.1) 









unit : inch 
(mm) 
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MEXAMPLE OF APPLICATION 
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PF319-01 


. oY O40) 310] Orr Series 


CMOS TONE/PULSE DIALER 


@DTMF/Pulse Output Swich 

@Low Distortion 

@Ten 18-digit Repertory Memoies and 
24-digit Redial Memory 


MIDESCRIPTION 
The STC2580Coc Series is a CMOS LSI which is provided with a memory for telephone numbers, and can 
selectively output either dual tone multi-frequency (DTMF) signals or a dialing pulse (DP) train. 
The LSI contains Band Pass Filters (BPF) and smoothing filter by switched capacitor filter (SCF) technology, 
so that the DTMF otitput has less distortion than the DA conversion system used in a conventional tone 
dialer. It also incorporates an emitter-follower NPN transistor, enabling the DTMF output to directly drive a 
telephone line. By connecting the minimum necessary interface circuit, the dialing pulse output can also 
drive a telephone line. 
MIFEATURES 
@Low-voltage operation and low power dissipation due to CMOS process. 
@A built-in SCF-type BPF makes possible a DTMF signal with low THD (typically 2.5% at 5V) without 
the use of external filters. | 
@The LSI contains redialing memory for a 24-digit numbers and repertory memory for ten 18-digit numbers 
which can be used in either the tone or pulse mode. 
@DP mode: Permits selection of dialing pulse rate (10/20 pps) and mark/space ratio (40/60, 33.3/66.6). 
(The inter-digit pause is fixed for each dialing rate -------:--- 617.9 ms for 10 pps or 463.4 ms for 20 pps.) 
@DITMEF Mode .- 2... ccrccccccccscesceseqenrsnseeeeeenene Make =93.1 ms and inter-digit pause = 61.4 ms. 
@When sending to an external line, the access pause can be set to auto pause (3.97s) using the pause 
key. This function can also be canceled during sending. 
@This LSI can be connected to a standard 2 of 8 keyboard. 
@The built-in reference signal generator requires only an inexpensive and easily-obtainable 3.58 MHz 
crystal oscillator for the TV color burst signal. | 
@Package etter waipawnncath eae muminiueates ae eeaentenaewedsauie 22-pin DIP (plastic) / 24-pin SOP (plastic) 


MBLOCK DIAGRAM 


















Sampling clock 7-4 
generating circuit = 
oa Bandpass filter 
Tone frequency rf 


Bandpass filter u 








cr Output buffer circuit . — —4 








Programmable counter; 
Dialing rate, 
Mark/Space ratio, 
Inter-digit pause, 
Access pause 














OU 


O 
O 


Keyboard Control/Test ae 
interface um a oe [> _ 
| UO O | 


ag 


ROWS TPS HS STI 
ROW1 ROW3 ne 


‘ROW2 ROW4 
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PIN CONFIGURATION’ | 






STC2580C 17 STC2580M 19 P NC _ 


OMNOMXE WW = 
~e-u eee “we 
SCOVNOHA WN = 


MPIN DESCRIPTION 
| ener 
STC2580C | STC2580M 7 met 


_ROW4-ROW! | 19-22 | 21—24 | [Scanning input/output of matrix keyboard] Keys are selected by short-circuiting ROW and 
| 1-4 | COL. 


| COLICoL4 | 1-4 | 


TPS*'/MDO [TPS : DTMF/DP mode select input] (for STC2585C to STC2588C) 
In this case, on the keypad is an invalid input. 
[MDO: DTMF/DP mode display output] (for STC2581C to STC2584C) 
Outputs whether the DTMF or DP mode has been selected using key. 


[Pulse rate select input in DP mode] Ignores input switching performed during a pulse output 
















(including auto dialing) as well as inputs made in the DTMF mode. The inter-digit pause is 
fixed for each pulse rate. 










M/S*! 7 {Pulse mark/space ratio in DP mode] Like DRS, this pin ignores inputs made during a pulse 
output or in the DTMF mode. 


OFF-Hook : Vss level 


{Hook switch] Determines the ON/OFF status of the hook switch 
[Power supply terminal (—)] 


These pins are connected across the terminals of a 3.579545 MHz crystal oscillator which is 
used for the reference signal generator. 












” 
n 


CSCI 

OSC2 |. 
DD 

TONE 


[Power supply terminal (+)] 


[DTMF signal output] This pin enables either an NPN emitter-follower output or a CMOS OP 
Amp output to be selected. 
Lo | {Grounding point output of analog circuit (SCF section)] By connecting a capacitor to this point, 





the level is stabilized. 


[Dialing pulse output] While the dialing pulse is not output, the output level is Vss during ON- 
Hook and Vpp during OFF-Hook. 


[Receiver mute output] This output is valid in the DP mode. In the DTMF mode, muting is not 
applied. The level of this pin is: 
DP mode: During mute or ON-Hook — Vss level 

DTMF mode: During ON-Hook — Vss level ; During OFF-Hook — Vopp level. 


[Transmitter mute output] Mute signal for transmitter usable in both the DP mode and the 
DTMF mode. 
During mute or ON-Hook status — Vss level 


[Single tone generating mode select] The single tone generating mode is selected by applying . 
the Vop level. 
To generate a single tone for COLI, COL2, or COL3, press two_or three keys in the correspond- 
ing column simultaneously, and to_generate a single tone for ROW1, ROW2, ROW3, or ROW4, 
press the two keys of COL! and COL2 in the corresponding row simultaneously. 










Ps) 
= 
c 
4 












XMUT 7 


















17 
NC | 6, 19 | {No connection} 


*1 Because DRS, M/S, HS, and TPS are open pins, be sure to apply Voo or Vss from outside the LSI. 

#2 Pin STI is connected to a built-in pull-down resistor which puts the LSI in the single tone inhibit mode during normal 
use, even when the pin is open. To provide noise immunity, however, it is recommended that this pin be fixed at Vss 
level externally. 


MISTC2580C.. SERIES | 


[Type *7 | We ory aan [DTW opt [Tele apa wo] Type” | Wie epee nono [DTW capa [Towle apa ai 
STC2SeTCec| OFF Hook | Bip | Key _|[STC2505Cuo| OFF Hook | Bip | External pin 
ISTC2582Cye| ON Hook | Bip | Key [STC2586Cue| ON Hook 
CMOS [Key [STC2587Cxe| OFF Hook | CMOS 
ON Hook | CMOS | Key _[STC2S88Cxc| ON Hook | CMOS | External pin 


*1 This LSI can also be provided in a mini-flat package. In this case, C becomes M (e.g. STC2581M). The characteristics 
are same as those of the DIP type. 
*2 This is the CMOS OP-Amp output or Bipolar emitter-follower output. 
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MIABSOLUTE MAXIMUM RATINGS (Vss = 0V) 


: 
2 
| 
















Soldering temperature and time 260°C, 10s (at lead) ae 


cr 





MELECTRICAL CHARACTERISTICS 
@DC Characteristics (Vss=0V, Ta= —20 to 70°C) 


DP mode 
DTMF mode 


Data retention voltage HS 


DP in DP mode dial 
Average operating current pulse being output 
oe in DTMF mode 
not | DTMF signal being 
loaded 
output 


__Voo= 1 OV, HS=Vop, 
Data retention current STI =Vss, TPS = DRS =M/S= 
Vpp or Vss 


High level input voltage TPS, DRS, M/S, HS, STI | Vpp—0.4 
Low level input voltage Vit TPS, DRS, M/S, HS, STI 
Nut 


Operating voltage Vop 





High level input voltage (1) 
) 


High level input voltage (2 STI, Vpp=5.0V, Ving=Voo 


i TPS,DRS,M/S,HS,STI ,Vpp = 

Low level input current pty 5. 0V, Viy=Ves 
COL!—COL4,ROW1—ROW4, 
Low level input current Vop=5.0V, Vie=Vss 
High level output current DP, XMUT, RMUT, MDO 
_ (Source) Vpp =5.0V, Von =4.0V 

Low level output current ' DP, XMUT, RMUT, MDO 

(Sink) — ne Vo =5.0V, Vor2=0.5V 


TPS, DRS, M/S, HS, Vpop= 
5.0V, Vin1=Vopo 
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| Dial pulse mark/space— 
| Dial pulse rate 


ee 
= 
a 
bored 
| tr | DTMF mode auto dialing | — 
eee! 
ieee 
ss 
aa 





@AC Characteristics (Vgs=0V, Ta=25°C, fosc=3.579545MHz) 


Parameter 





[Symbot_[_Gondione [Min 


- | DP and DTMF Pkt 
ton: *! —_ | mode non- = 
_ | normal dialing Excluding 
, - DTMF mode chattering 


P 


Cte [me [unt 























Key input ON effective period 


ON 


i. 











Oscillator start-up time tos -Vpp =5.0V CI< 1002 ae | 2.0 | 


tki1 DP mode normal dialing 31.97 | 


tkj2 DTMF mode normal dialing 17.37 19.10 
tkjs DP/DTMF mode auto dialing *? 21.67 


tmp1 DTMF mode normal dialing P= | 
Pre-mute time 
tmp2 DTMF mode auto dialing i ee : 
. two DP and DTMF mode auto dialing) — | 9. 
Mute delay time == 
tmp2 DTMF mode normal dialing | 9.22 | 


Key judgement time 





© 
co 
Petr 







w/a 


9.71 


Dial rate=19.42pps 


DP mode |— = 
Dial rate=9.7Ipps 
tippe DTMF mode auto dialing » 


Inter-digit pause 617.9 


[Auto access pause eae 
Oscillator frequency fosc 
Oscillator frequency/voltage variance At/f Vpo = 1.5 to 6.0V 








3.579545 


wo 
co 
~ 


- 2 


ppm/v 














Loess 

Voo=5.0V (eee a 

Tone output voltage Vrone Operational amplifier 

. load=120 ohms 

caiman | dace | Vooms.owsv | - | - | 9 | 8 

a aa 9 a 

| fee | row | oa.is | 7 
te ROWE ee | 
te | rows Cd es | 
a 
te oe 


*1 Key input ON effective time 
When writing data to the repertory memory while in ON-Hook status (STC2582C, STC2584C, STC2586C, and STC2588C), 
‘it is necessary to add the oscillator starting time to the effective time tons. | tons=toni+tos (no key chattering) 

*2 Key input ON effective time (ODTMF mode normal dialing) 
This is the key read time +mute time +NTT engineering reference signal sending time of 50 ms. 

*3 Auto dialing 
Indicates redialing and repertory dialing. 

*4 COL-ROW tone output voltage ratio 
The output gain of COL is higher than that of ROW. 


@Timing Chart 






ONormal dialing (DTMF mode) 


ONormal dialing (DP mode) 








HS a = 
HS ON-Hook OF F-Hook | 


i) 
4 
\ tore Noise ' : 
' Win : Key input } | 
Key input : “3 a | I : } 
1 be tons i corse Ty ; : 


1 y ” : ‘ 
Oscillator circuit |fJ—- ---—- -- ---~--~---------- | 
Oscillator circuit. W-K---—-—-----~-------------|(7 


' see ee = f | 

' ' XMUT ; | | | | | 
ie : meee eg ca 

1 - 1 
y ! 
rere Space ; ; 
TONE iy YOU WV 
\ 














TONE---High impedance 








—— 


O Redialing and repertory dialing O Storage in repertory memory in ON-Hook mode 
(DTMF mode) (STC2582C, STC2584C, STC2586C, STC2588C) 


Function key or number key Address number key 


Key input — pt yp 


’ + ‘ 
st tons me : ta 
: 7 oa 

, 


Oscillator circuit ill oe Senee INT 


ste tos { 
— {woe me 


a too ro tor -— ate ty, 














M24 24-pin SOP 


22-pin DIP 


(28.0Max) 0.610Max 


1.102Max 











1.067 +0012 (15.5Max) 
40004 
ee OF88 

















0.307 0.006 
(7.8t01) 
0.409 # 0.008 
(10.4 20.2) 





0.346 





0.079+0.004 © 
(2.0401) 


0.006 +0.002 
(0.15 #005) 





0.100 #0.010 
(2.544025) (0.48 £02) 









unit : inch 


unit : inch 
(mm) 


(mm) 
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MEXAMPLE OF APPLICATIONS 
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Transmitter 
Mute Out 


Receiver — 
Mute Out 


Dial Pulse 
Out 


Switch 


a | 


3.579545MHz 


1988/1989 CMOS 
G. MELODY ICs DATA BOOK 


ww", 
as* é 
ww % 
«* oe 
x % 
v* % 
4% é 
as % 
\\s % 
«* % 
ys" % 
& 
é& 
ws % 
«* % % 
4° é ? 
as* % % 
s* é& 6 
s % % 
* % . 
* % ve 
,s** % YY % 
AY A \\o % 
‘ 4 s% % 
s* % ys % 
e % ss* % 
4 2 ,s* 4 
% % © % 
4 oe ae* & 
* % * % 
% * % 
% % 
? A % 
% y % % 
% ss* * % 
\' 
é& «* & é 
% * % % 
% ,s** % 
% as* % wd 
% as* % R\ % 
% as 4% A % 
v % as % 
t, 4% AY ¢ 
qs 6 * } 
¥ \' 
wr % ys 
as eo é ,s* 
«* % % Ss 
«* o& e \\o 
,s* % - 
as* % avy 
% wr % 
% 4% & 
\\0 % 
* % 
% ss* % 
% ys ; % 
% NS a8 o. 








































































































































































































Cc i 1 Cc 
= 8 2 < og se 2 
mn | £L =/ e 2 oO Zz £ 63 9 
Cro (Ele S) ae & | & La g 
ea} ff 8/a/e | a 
Type No. - 2} | & = = lola or oD Note 
E On] © | 24 DiF/H/ oO o > 
Sa/8/2/8/S/Glo/e] je a-/a [2 < 
Eas) x; / EL B/>/E/} elo] Sie8/ o/Ex = Q 
ome ie = £ ILO] o Oo} ® 
6 §§/28/2£/8/8/8/8/2/3/ 8/52] /89/ 8 e 
22/5 /8/L/E (al S/S /& | 5 [8G] & GO} 2 a 
7910 series *| 2 (28) OO) -|O};O}-jO;—{[-[Oj);-fOlO} *& 16 | teRenseeeeno 
7920 series: 1.1 (64) |) = |—|-1=(Ol=[-|[Ol =| x] # 8 | “Dynami Fea 
7930 series | 1(64){| ~ |[-]|O]—-/O|]-|[- OT we we 14 _| -Dynamic SP Drive 
| SVM7940_ | Multi melody type 
ans Petecgr espe agra 8 | High impedance 
” SVM7941 C) L transducer drive 
Ae ee re re 
Q ek scene pee eee ee 16 
1) | SVM7944 : 
= SVM7945 4 cy} 
Pg SUMre46 |) 4612). | 0 
SVM7947 | ; 
- M7950 ; | - ae in “High impedance 
- ee, © ! © ee transducer drive 
Q | SVM7951 - a oe _ ic 
| d ___ SVM7952— 1 Chea ke) 
6 | SVM7953 Neos es lee es i. je 
r LO Fenn ag IO) PORN Ae SIN eK oa a wes T 
3 | _SVM7954__ Fie 
S ___Svm7oss_ | (64) Pe deesltesl Nya 
° _ SVM7956 | Gieleskor if 
__|_ SVM7957 Ee (Rese aan SPs (eevee Coen Laeger ores Ie AON eee oo ese 
"| SVM7960 | | Ce a sens 
7p] SVM7961 4 eis | °1.5(V)/5(V) 
QD pm C) = nn a 
[BO eae OSs 27) | O 
SVM7963 | | 
| oj ——___--_—— } ~—+4O},O!O}]O]-1-10!-}-~ ‘a 16 
2 | svm7oe4 — z | 
=| SVM7965 3 = | 
Bp ae meees oe 
ee (127) e *1 
SVM7967 male. : Recess start > 
~o» | SVM7970 | 2. “hse ci I aes ae a -Multi melody type 
a Bene la . 8 _ | ) o~ “High quality tone 
& SVM7971 | y (640) eel eR Soe! «Dynamic SP Drive 
SVM7972 8 aT = +1. 5(V)/S(V) 
ee = leah Gy Cen) Serres A a cen ee 18 *2 
3 SVM7973 (640) ? | I} O]O Om Binary coder plus 
sS FT eh ig ag ae ee a ~ 7 a serial trigger 
< __SYM7974 11 *2 —+|- *3 
o i SVM7975 (640) i © Selectable at each tune | 
_ . M7990 |” v és i a) sae 7 ‘| «Multi meiody type 
! ue) ae 8 —_ «Dynamic SP Drive 
8 __SVM7991 — Lie f 
hee o> = 
° 
QQ }—-- com OD 2 dea Oe lc a + 16 
o SVM7994 _ _ 
'=[  svm799s | 4 |) | 
° | svm7996 | (612) O 
|“ SVM7S97 | asl ; 
if SVM7900 *High impedance 
Sx! : : ae { aa transducer drive 
n SVM7901 7 O O a ie 8 %* 4 OSC. resistor is built 
Or ey ‘i in (Mask option) 
==, SVM7902_ | (6a) | és 
0  SVM7903 : | 
“SeMaskeooton. "SH (Continue) 


ye Mask option 
*Minimum melody IC order is 100,000 pieces. Piease consult S-MOS for specific availability. 


# Ongoing user service product 
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tern 
ock al 






Ex 
Cl 








«High impedance 
transducer drive 
* 5 Level hold or 
one shot. 
pin selection 





SVM7800 


, 

[—svereos— 
SVM7821 

: 

- 

} 
§[svwree: | cn 


xx Mask option 













*6 One shot 
retrigger function 


SVM7800 Series 










*LED drive 
«High impedance 
transducer drive 
* 7 Level hold or 
one shot 

pin selection 






1es 












SVM7820 Ser 











* 8 One shot 
retrigger function 








‘High quality tone 
*Dynamic SP Drive 
(External) 
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[> STANDARD MELODY LIST 


7910C 
7910E 


7310G 
79101 


7910K 
7S10N 


* 79100 

* 7910P 
7910Q 
7910CE 


7910T 
7910CF 


7910CG 
* 7910CH 
* 7910CM 
7910CN 
7910CP 
7910CQ 
7910CR 
7310CS 
7910CU 
7910CV 


7H10CW 


7920A 
7920B 
7920C 
*& 7920M 
* 7920Q 
7920AH 


7930B 
7930C 
7930D 
* 7930E 
7930GA 
7930GB 
7930GC 
7930GD 
7930GE 


7942C ot 


W%7943C oc 


* Type 7910P will be used as accompaniment with type 79100. 
Note : 7910 Series and SVM7900 Series are ongoing user service products. 





Holditidia 

Two Minuets 

Dark eyebrows 
Melodia A 

Melodia B 

Home on the range 
Green Sleeves 
lullaby (two songs) 
Musunde Hiraite 
Cho-cho 
Westminster (two tunes) 
Westminster (accompaniment) 
Wiegenlied (Brahms) 
Rock a bye Baby 
Nocturne 

Minuet 

Jingle Bells 

For Elise 

A maiden’s prayer 
Romance de Amor 
Petrouchka 
Westminster 

Ave Maria 
Westminster 
Whittington 
Holdilidia 

Home on the range 
Silent lake-side 
Mountain Musician 
Mary’s little lamb 
De camptown races 
Lorelei 

Landler tanz 
Amaryllis 

Symphony # 40 (Mozart) 
Jingle Bells 

Silent night 

Joy to the world 
The first noel 

O Tannenbaum 
Frosty the snow man 





The cuckoos waltz 
Home sweet home 
Jingle Bells 
Wedding march 
Victory Song 
Wiegenlied (Brahms) 


| 


Home sweet home 

Holdilidia 

Lorelei 

Westminster 

Yurikago no uta 

Jingle Bells 

We wish you a merry X'mas 
Rudolph, the red-nosed Reindeer 
For Elise 


Holdilidia 

Minuet (Bach) 

Green Sleeves 
Symphony # 40 (Mozart) 
Home on the range 
Silent lake-side 
Mountain Musician 
Happy birthday to you 
Green Sleeves 

De camptown races 
For Elise 











¥%7943Coe | Romance de amor 

O sole mio 

Die Lorelei 

The cuckoos waltz 

Old folk at home 

Spring 

Hymne a Lamour 

La Mer 

Farandolles 

Yesterday 

L’ eau Vive 

O Tannenbaum 
Symphony # 40 (Mozart) 
Hymne a lamour 

Santa lucia 

Hey Jude 

L'eau Vive 

Romance de amor 
Yesterday 

Happy birthday to you 
Wedding march 

Jingle Bells 

Joy to the world 

O Tannenbaum 

We wish you a Merry X'mas 
Silent Night 

The First Noel 

Frosty the snow man 
Rudolph the red nosed reindeer 


¥% 7943Cos 


wv 7943Con 





7942paNn 



































7950C oe 
7950Cop 
7950Cor 
7950C oH 
¥ 7951 Coc 
wx 7951 Coa 

7952Coc 

7954Car 
ve 7955Coy 
% 7955Cor 
vw 7955Cox 
vr 7955Coy 
vy 7955C ar 
vr 7955C an 
% 7955Cac 


Les ferilles mortos 
Blue bell of Scotland 
Yodel 

Cantate + 147 (Bach) 
Mexican hat dance 
Cantate # 147 (Bach) 
Cantate # 147 (Bach) 
Green Sleeves 

O’sole mio 

Happy birthday to you 
Saint go’in march'in in 
Music box dancer 
Mountain Musician 
Jingle Bells 

Wedding March 


Green Sleeves 
Home on the range 
Ding Dong 

Two Minuets 


7962Coa 














Landler tanz 
Amaryllis 
Home on the range 
Green Sleeves 

For Elise 

| A maiden’s prayer 
Mountain Musician 
Yodel 

Ding Dong 

| Beep sound 
Westminster 








X’mas song medley (8 tunes) 
Green Sleeves 
De camptown races 
For Elise 

Romance de amor 
O sole mio 

Lorelei 

The cuckoos waltz 


w7993Coc 









































w7993C oc 
7993C on 


7993Dac 


7993DaAE 


7902Coa 


€37903Cos 
&@©)7903C oc 
*& 7903C oF 
*& 7903C oc 
?7 7T903C oH 
tz 7903Coy 
¥ 7903C ox 
&®)7903C os 
* 7903Coy 
%& 7903C aa 
%& 7903C as 
*& 7903Cac 
*& 7903C AE 
*& 7903C aH 
%& 7903C ar 
%& 7903C an 


%& 7903C ap 
* 7903CarR 
*% 7903C as 
w 7903CBA 
wv 7903CBB 
w 7903CBN 
* 7903C Bp 
w 7903DsBa 
vy 7903DsrR 
w7903Dps 
¥7903DsT 
w7903DByY 
7902DcF 
*& 7903Dck 
7302Dcs 
%& 7903DcrT 
* 7903Dcv 
%& 7903Dcy 
%*& 7903DeEA 
*% 7903DeEB 
7902DeEc 


| ¥7903DEH 


x¥vOne shot mode. (A type) 
# One shot mode (B type) 














Mountain Musician 
Westminster 

A maiden’'s prayer 

For Elise 

Romance de amor 

Amaryllis 

Symphony # 40 (Mozart) 

Dark eyebrows 

De camptown races 

Yellow Rose of Texas-Dixie Land 
Stars and Stripes forever-Anchors Awaign 
She wore a yellow ribbon-Twinkle twinkle litte star 
London Bridge is falling down-Mountain musician 
Row row row a boat-It's a small world 
Home sweet home-Wiegenlied 
Rudolph, The red nosed reindeer-Ganta Claus is coming to town 
We wish you a Meny X'mas-Frosty the snow man 
Jingle Bells-Silent Night 

Joy to the world-The first Noel 
O christmas tree-Hark the herald Angels sing 
OQ tannenbaum-Oh little town of Bethlehem 
X’mas song medley. Red nosed 
reindeer. O Tannenbaum Jingle 
bells. 

Happy birthday 

Wedding March 

Happy birthday 

Hymne a lamour 

The Alphabet Song 

Rock a bye Baby 

Old Macdonald Had a Farm 
Mountain Musician 

Jingle Bellis 

Love me tender 

Love Story 

Wedding March 
Congratulations 

Silent Night 

Saint go’in march’in in 

Jingle bells, Red nosed reindeer, 
Joy to the world. 

Music box dancer 

Wedding march (Long version) 
Let me call you my Sweet heart 
Jingle Bells. 

Silent Night 

Hymne a lamour 

Mother of mine 

Happy birthday 

Music box dancer 

Wedding March 

Jingle Bells, Red Nosed Reindeer, Joy to the world 
For Elise 

Christmas song medley 

Easter Paradise 

Rock A bye baby 

Santa Claus is coming to town 
The First Noel 

When you wish up on a star 
You light up my life 

Wargner’s Wedding March 
Christmas Medley 
Congratulation 





®,@ OSC, resistor is not included on IC 
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7800Dcs 
7800Dct 
7800Dcv 
7800Dcy 
7800DEA 
7800DeEB 
7800D_Ec 
7800DEN 
7800DeP 
7800DEaq 
7800DeER 
7800DeEs 
7800DeEt 
7800DEv 
7800DFB 
7800DFc 
7800DFF 
7800DFa 


























7800DFL 
7800DrFpP | 
7800DFt 
7800DFv 
7800DFy 
7800DGaA 
7800D cB 
7802DFe 





















G-4 


> STANDARD MELODY LIST 








Silent Night 


Rock a Bye Baby 
If You Love Me 
Brahms’ Lullaby 


Love Story 


Happy Birthday to You 


Jingle Bells 


Old Macdonald — . 

Twinkle Twinkle Little Star 
~Romance D’amor 

White Christmas 

Wedding March (Wagner) 
Wedding March (Mendelssohn) 
You are my Sunshine: 

O Tannenbanm/ Silent Night 


Silver Bells 
Aure Lee 


Let me call you my sweet heart 
Mary Had a Little Lamb 
Jesus Loves Me 


Yesterday 


Music Box Dancer - 


My Way 


Easter Parade / Peter Cottontail _ 
Love Me Tender /Let Me Call You My Sweet 


For Elise 


Song Title 








7820Dss 
7820Dsc 
7820Dse 
7820DsF 
7820DseG 
7820DsH 
7820Dsy 








[ cwiene [Song tte ——~*YC no 


Jingle Bells Medley 
Music Box Dancer 


Jingle Bells. - 
Silver Bells 


It's a Small World 
Over The Rainbow 
Easter Parade/Peter Cottontail 











7860C sa 
7860C sc 
7860CsE 
7860CsF 
7860CscG 
7860CsH 
7860C sk 
7860C 6c 
7860Cc6E 
7860C 6F 
7860C ea 
7860C6H 





= 








Nocturne 
Minuet 


Home on the Range 


Green Sleeves 
The Entertainer 
Lorelei 

For Elise 


Tableaux d’une Exposition(Promenade) 


Je te Veux 


The Jewels of the Madonna’ 
When I'm Sixty—four 
Minuet (Boccherini) 

















MELODY IC DESIGN FLOW 


CUSTOMER SEIKO EPSON corp. 








Music tape 


Melody 


simulation 


Simulation tape or 
EPROM for approval 


Music tape or epno™) 
Music score 


Approval 


ES Evaluation 


Delivery 
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te 
aoe y 
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1988/1989 CMOS 
H. SUB-ASSEMBLIES DATA BOOK 


\; 
* % 
Ry % 
«* % 
«* 4 
«* oe 
s* % 
s** % 
ss % 
«* % 
* % 
e é 
? 
? 
ws % 
ww” 4 A 
ys 4S % 
yw % % 
ys" % % 
q* oe 
,s* % A 
4 \) é 
,s** % ,v** % 
ss % «s* % 
le % «* ? 
é «* % 
% 6 « 2 
é % «* é 
% A «s* * 
é % «* oe 
cA o «* % 
A 4 \) -) 
@ \) 
% : % 
? 
% ww’, % 
4 \) % é 
% «* % (, 
% a* 4 % 
% ,* % 
% ,v** % ” a 
% y* % wr % 
& 4% % \) é 
% \ 4 «* % 
\s % «* 4 
4 
% as* 
as, & s* 
as* % % \ 
yw % % ys 
as* % % s* 
\) % ans 
yy 4% % 
\) 4% \) 
\s* % wr % 
7 
% .* % 
% ss % 
~) % J 
>~ sn «* % 















hia 






























































PF370-01 





SHB2112Biu8 


CMOS 1M-BIT HYBRID STATIC RAM 
@Low Supply Current 

@Access Time 100ns 

@131,072 Words < 8 Bits Asynchronous 





MIDESCRIPTION 


The SHB2112Biai8 is a 131,072-word X 8-bit hybrid LS! module with four 256K SRAM (SRM20256L)MM). 
With low power consumption, the module can be used with applications which require a battery back-up. 
Since it is a static device, it does not requires a clock or refresh circuitry. The I/O control provides 3-state 


output, for data bus connection. These features provide solutions for a wide variety of applications, including 
microcomputers and other peripheral equipments. 


MiFEATURES 
@Hybrid CMOS LSI 
@131,072-word X 8-bit memory density 
@Mounting 4 pcs. of 256K static RAM (SRM20256LMio) 
@Access time 100ns Max. 
@Single power supply-5voit 
@Printed-circuit-board (PCB) size 17.5mm X101.6mm x 4.77mm (except pins) 
@PCB:::::: SHB 2112Bia 35-pin SIP (Single inline package) 
SHB 2112B:1s 35-pin SIM (Single inline module) 


MIBLOCK DIAGRAM MIPIN CONFIGURATION | 


1/01 to 1/08 


AO to Al4 


MEMORY 


CHIPS 











PIN DESCRIPTION 
| Pin name | Pin No. 


Functions 


| Vss [1 Grounding pin. This GND is common in signal. | 


<Write Enable> . 
Data write signal line (negative logic). Sites 
Data is written to the memory module at the positive edge of WE. 

When WE is “H”, this module is read operation. 


A0 to Al4 | 3 to 17 | <Address Input> 
| | 15-bit address input pin. (Positive logic) . 
NC |18to21|<Noconnection>D —C(“(‘s‘:*C‘“‘(‘“(“#$;«;«(SCNCNNC‘Cd 
S1 | 25 | 


<No connection> 


<Chip Select> 

These signal line (negative active) are module select line. These line should be selected each one at 
read and write operation. Each CS is available for each 32kB_ RAM. That is to say, 128kB is divide by 
4 CS signal. EX. Data will be valid to read and write when CStis “L” and CS2 to CS4 are “H”. 

If CST to G54 are “H”, this module is non-selected mode (Ipp is stand-by mode) 


<Data 1/0> a i. 
Inputs or outputs 8-bit of data. This pin provides an input with WE low and an output with WE high. 
Also, it has low impedance with OE low and high impedance with OE high. 


<Output Enable> 
Data read signal line (negative logic) from equipment to the memory module. 
As Data I/O terminals are hi-impedance when OE= “H’”, the contention of data memory output bus 
can be avoided. 
Normally, 5V is supplied. 


WIABSOLUTE MAXIMUM RATINGS | (Vss =0V) 


“0.5* to7.0 

Vivo =0.5* to Voo+0.3 

Tope 0 to 70 

=40 to 100 

260°C, 10s (Lead only) oes 
* Vi, Vvo (Min.)= —1.0V at pulse width less than 50ns 

MDC RECOMMENDED OPERATING CONDITIONS (Vss=0V, Ta=0 to 70°C) 


[Parameter____| Symbol _| Conditions [Min | Typ | Max | Unt | 
aed etal 5.0 | 85) Vv 
Ee 
















Supply voltage 


Input voltage | 





* Vit (Min.)= —1.0V at pulse width less than 50ns 


MELECTRICAL CHARACTERISTICS 
@DC Electrical Characteristics (Vpp =5V+10%, Vss=0V, Ta=0 to 70°C) 





CST to CS4=Vin Non-selected 
CSI to CS42Vpp-0.2V,Vi=Vpp—0.2V or 0.2V 


Vi=Vit, Vin 
Average operating current 
ee [toon hyo=0MA _ teyc= Min 


Stand-by supply current 










CST toGS4=Vin or WE =Vit 
a 
*Ta=25°C, Voo=5.0V 
@Terminal Capacitance (f=1MHz, Ta=25°C) 
[Parameter | Symbol | Conditions] Min] Typ [Max] unit] 
input capacitance JG |i 
| Input/output capacitance] Cyo | CT COC hSCrd| COC hCrdT SCOT 
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@AC Electrical Characteristics 
O Read cycle | (Vpn =5V+10%, Vss=0V, Ta=0 to 70°C) 


[Parameter | Symbol _| Conditions [Min | Max | Unit 
Read cycle time 10 os 
sees ns 
oe [ns 
8s 
i Ts 
Se Ce a a A Se AS A 
ee ee ee 

= ae 

(a ee 










OE output set time 
OE output floating time | tow | #2 
Output hold time fe MO ee 


OWrite cycle (Vpp=5V+10%, Vss=0V, Ta=0 to 70°C) 





= 
s 
= 


#1 Test Conditions 5. Output load: CL=100pF (Include scope & jig capacitance) *3 CSi to CS4 
1. Input pulse level: 0.6V to 2.4V 6. Circuit TP 
2. t-=tr=10ns 
3. Input and output timing reference levels: 1.5V | 3900 
4. Output load: Cy =100pF 1/01 to 1/08 





*2  tcnz, touz, twuz Test Conditions i Cu 


2.25V 
1. Input pulse level: 0.6V to 2.4V L 
2. t-=te=10ns — — 


3. Input timing reference levels: 1.5V . C.= (Include jig capacitance) 
4. Output timing reference levels: + 200V (the level displaced from 
Stable output voltage level) 


@ Timing Chart 
O Read Cycle*! 


tac 
ADDRESS : 
tace tou 


SI to CS¢ ANANY = ied RLLLLALLL 
AAAAAAAAANA 





O Write Cycle 1 (CS! to CS4 Control)*? 






© Write Cycle (WE Control) *3 *1 During read cycle time, WE should be high. 


a *2 During write cycle that is controlled by CS1 to CS4, the 
ADDRESS 7_ a output buffer changes to high impedance. 
ramen a > | CS to CS4 should be selected each one at read and 
CST to C54 SSNS ELLLLLLL LL write operation, | _ 
*3 During write cycle that is controlled by WE, the output 
KANE buffer changes to high impedance. (OE = “H”) 


tow~ 


WE 
t 
Dout 3-3 3-3_35-5-5-3- 
(LAA d.t.t.4.dt4 hd 


tow *r@ tow 
Din —XY xX 
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| Data:retention current |  Ipor | sOvGSI toCeeVoon-e.2v/ 6 | a 
| Chip select dataholdtime | tor | === | 0 | ~— | ~ | ms _ | 
ee en 


*trc= Read cycle time 





Data retention timing (CS! to CS4 Control) 
- oF Data hold time 
4 5Y Vpor22.2v . 45V 





Voo — 






CSi to CS4 


NOTE : When retaining data in stand-by mode the supply voltage can be lowered within a certain range. 
The read or write cycle are disabled when the supply voltage is. low. | 


MIFUNCTION sw 
@Truth Table . 


esi O51 =| OE | WE | ADtAM | DATAVO | MODE. | lm» 
[xed | Not selected! [Tops loos Tor! 
Stable [ata in [Write | toon 

[| H [Stable | Data out | Read | loon 

[Stable # | H |W [ Stable [Hi-Z [Output aisabie 


X:“H” or “L” 
* : These lines should be selected each one at read and write operation. 
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EEPACKAGE DIMENSIONS 


35-pin SIP 
+0.008 
0.05 - 0.004 
4.0+t0.012 (101.6 £0.3) ( +07) 
0.133#0.008 0.133 £0.08 ie 


(3.3842) 3.734 £0.008 (94.84 +02) (3.38 +02) 


Max 0.138 
(Max 3.5) 


(jate0) 


0.689 +9.008 
(17.5402) 
(10.16 £0-15) 
0.886 +9.047 


0.08 (2.03) 


0.340.016 
(7.62404) 


(5.02 1.0) 


(0.30.15) 


0.197 £0.039 


(2X) aK (2X) 35PIN 


VIQZLIZSHS 














unit : inch 
(mm) 
SHB 2112Bia 
35-pin SIM 
0.05 0.004 
0.1330.008 4.0£0.012 (101.6403) ee fs 97792) 
3.734+0.008 (94.84+0.2) 





Max 0.138 
(Max 3.5) 


0.689 +0.008 
(17,5 0.2) 









0.4 0.006 
(10.16#0:15) 






Le] 
(R1.57) iO a 
Min 0.07 on| 62 
0.08 (2.03) (Min 1.78) OO} Oa 
aa}! O° 
0.340.016 >>la& 
(7.6202) PGs ee 


(2X) 1PIN (2X) 35PIN 
MARK MARK 


a 

yn 
<= 
oO 
i) 
_ 
_ 
N 
oa 
- 

o 





unit ? inch 
(mm) 


SHB 2112Bis 
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CHARACTERISTICS CURVES 


Under measurement 


PF371-01 


: se) g | = 2 212Bia8 
CMOS 1M-BIT HYBRID STATIC RAM 
@Low Supply Current 

@Access Time 120ns 

@131,072 Words < 8 Bits Asynchronous 
@included Decoder 








MIDESCRIPTION 
The SHB2212Biai8 is a 131,072-word X 8-bit hybrid LSI module with four 256K SRAM (SRM20256LM) 
and a 3-8Line decoder. With low power consumption, the module can be used with applications which 
require a battery back-up. Since it is a static device, it does not requires a clock or refresh circuitry. The 
1/O control provides 3-state, output, for data bus connection. These features provide solutions for a wide 
variety of applications, including microcomputers and other peripheral equipments. 


MIFEATURES 
@Hybrid CMOS LSI (with address decoder) 
@131,072-word < 8-bit memory density 
@Mounting 4 pcs. of 256K static RAM (SRM20256LMio) 
@3-8 line decoder 
@Access time 120ns (Max.) 
@Single power supply-5volt 
@3-State output, with wired-or capability 
@Printed-circuit-board (PCB) size 17.5mm X<101.6mm X 8.27mm (except pins) 


@PCB oor rrrerrrrrrreees SHB 2212Bia 35 pin SIP (Single inline package) 
SHB 2212Bis 35 pin SIM (Single inline module) 


HBLOCK DIAGRAM MIPIN CONFIGURATION 


| [ 








1/01 to 1/08 


AO to Al4 








INTERFACE MEMORY 


CONNECTOR | CHIPS 
Al5to Al6 
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[PIN DESCRIPTION | 








Grounding pin. This GND is common in signal. 
<Write Enable> 


‘[Pintame [Pin No. | 
Data write signal line (negative logic). — 
Data is written to the memory module at the positive edge of WE. 


Mm When WE is “H”, this module is read operation. 


ae 
A0 to A16 | 3 to 19 | <Address Input> 
17-bit address input pin. (Positive logic) 


| NC [20 to 23[ <No Connection» 


<Chip Select> | ee | | 
CS Memory module select signal line. Data is valid to read and write when CS] is “L” (negative 











aq 


logic) and CS2 is “H” (positive logic). 






















This bus carries data for transfer between the equipment and the memory module. 
OE <Output Enable> 
memory output bus can be avoided. 
| Von | 35 __| Positive power supply pin. (5V+10%) Normally, 5V is supplied. 
Supply voltage —0.5 to 7.0 V 
| Input voltage —0.5* to7.0. 
—_Vvo 








. When CS1 is “H” or CS2 is “L” level, the module is in the non-selected mode. (Ipp is stand-by mode.) 

11/01 to 1/08 <Data 1/0> - 

8-bit bi-directional data signal bus. (Positive logic) 

Data read signal line (negative logic) from the equipment to the memory module. 

As Data 1/0 terminals are hi-impedance when CS1= “L”, CS2=“H”", OE=“H”, the contention of data 
MABSOLUTE MAXIMUM RATINGS (Vss =0V) 
Symbol 

1/0 voltage —0.5* to Vpp + 0.3 


a eae 

— 40 to 100 C 

Se ee a CTC oT ee! 
* Vi, Vvo (Min.)= —1.0V at pulse width less than 50ns 

IDC RECOMMENDED OPERATING CONDITIONS (Vss=0V, Ta=O|to 70°C) 















































[Parameter | Symbol_| Conditions ‘| __Min | 
| Vo | ss 
Supply voltage | Von _| 
| [Supply votage | |} yp}, 48 
fare ee ee 
ee aaa | 
*1 Vi (Min.)= —1.0V at pulse width less than 50ns *2 A15, A16, CS1, CS2  *3 Others except A15, A16, CS1, CS2 
MELECTRICAL CHARACTERISTICS 
@DC Electrical Characteristics (Vop =5V+10%, Vss=0V, Ta=0 to.70°C) 
[Parameter | Symbol_| Conditions| Min | Typ* | Max | 
Input leakage current Vi=0toVop ee Se ae ee 
[toss | OS1=Vn, CS2=V Nonsebeted | _— | — | 7 
i ses 
Standby Supply current Ftops) _[OSI2¥m-LNCSSEAN= Mobo — | — | 400 | 
Vi=Vie. Vin 
Average operating current 
| C57 =Vin or CS2=Vi. or WE=Vip 
Output leakage current | 
High level output voltage low= —1.0mA aie oe ae eee ie 
Low level output voltage ln =2.1mA Eo 
* Ta=25'C, Voo=5.0V 
@Terminal Capacitance (f=1IMHz, Ta=25°C) 
[Parameter | Symbol_| Conditions | Min 
Input capacitance a ee 
Input/output capacitance] Cyo | CT Cd 
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@AC Electrical Characteristics 

O Read cycle (Vpp =5V£10%, Vss=0V, Ta=0to70°C) 

[Parameter Symbol _| Conditions [Min —'[—‘Max_—<[—Unit_—_— 

Read cycle time aS ae 
E 














CS2 output set time 
CS2 output floating time 


OE output set time touz 
OE output floating time touz 
Output hold time ton 


OWrite cycle (Vpn =5V+10%, Vss=O0V, Ta=0to70°C) 


tows 


Address valid time 
Address setup time 


CSI output floating time | tows | #2 















Write pulse width 


Address hold time 


Input data setup time 
input data hold time 


WE output floating time twuz 


t 
t 
t 





AW 
AS 
twe 
twr 

DW 
ton 






WE output setup time tow 
*1| Test Conditions 5. Output load: C_=100pF (Include scope & jig capacitance) 
1. Input pulse level: 0.4V to 3.85V------CS1, CS2, A15, A16 6. Circuit 
0.6V to 2.4V «°° Other except CS1, CS2, A15, A16 
2. t=tr=10ns 
3. Input and output timing reference levels: 1.5V TP 
4. Output load: CL=100pF 
*2  tcHz, tonz, twHz Test Conditions verwiles 390% 
1. Input pulse level: 0.4V to 3.85V----:-CS1, CS2, A15, AI6 : | 
0.6V to 2.4V ------Other except CS1, CS2, A15, A16 Ct 2.25V 
2. t;=tr=10ns a ia 


3. Input and output timing reference levels: 1.5V 
4. Output timing reference levels: + 200mV (the level displaced from stable 
output voltage level) 


C.i=100pF (Include jig capacitance) 


@ Timing Chart 





O Write Cycle 1 (CS1 Control) *? 






O Read Cycle*! 


twe 


Address SS: 


aa ac Sa A 


tas pA 


Address See aaa 


tacc 


tow 
aw Wy TTT 
ta to pg 
1s TB NUANUUVAANANNYT 
ct MMM | gar 


Dout Sh, i © 












CS2. ML////L/[F  AURARRRRRRRRRRR REN 
we =\\\MS MLLLLLLLLLILLLLLL. 


Vy Lf] 
LLL) 4 


tox 
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O Write Cycle 2 (CS2 Control) *3 O Write Cycle 3 (WE Control)*4 


Address |... Address 


twr 


CS1 NAUUAIANANY | ALLL LLLLLL LL 


po] twr 
AAA. LLLLLLLLLLLL. 


tas 


Pi er aie a 
cc 
MAYS 


twuz 


BRBARERRRREBRRRREREERE 
LILLE Lh ELLA LLL LS 


: ees eee a 
CS2 t/L Tf 
We = \\\\AAAAA45 LLL LLLLLL LL 


TTT (TT 
Dout TTTIT BRe 


tow ton 





Din 





*1 During read cycle time, WE should be high. 

*2 During write cycle that is controlled by CS1, the output buffer changes to high impedance. 

~*3 During write cycle that is controlled by CS2, the output buffer changes to high impedance. 

*4 During write cycle that is controlled by WE, the output buffer changes to high impedance. 
(OE ="H’) 


EEDATA RETENTION CHARACTERISTICS WITH LOW VOLTAGE POWER SUPPLY (Vss=0V, Ta=0 to70°C) 


V 









[__Pafameter____| Symbol | Conditions [Min | Typ | Max 
CS12Voor—0.2V or CS2S0.2V 
| Data retention current | Inve —_|erdSPE0.3¥: ve Svsen 28a v0 iv 
[Ghip select data hold time | toor | 


*tac= Read cycle time “ 




















Data retention timing (CS! Control) Data retention timing 2 (CS2 Control) 


| Data hold time — ; Vop 
Yoo 4.5V  Vopr22.2v 4:5V 
tcor aeey tr 


CS! 2Vpor —0.2V 
Csi 3.85V — 3.85V cs2 


Data hold time 
4.5V Voor22.2V 






CS2<0.2V. 


NOTE : When retaining data in stand-by mode the supply voltage can be lowered within a certain range. 
The read or write cycle are disabled when the supply voitage is low. 


MIFUNCTION 
@Truth Table 


DATAVO | MODE [bo 










A0 to Al6 
ret selected 
x Not selected | Ipps, lpps1, Ippr 





[Stable sah 
Stable | Hi-Z | Output disable | loon 






We 
x 

een eee oa 

sah 
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MPACKAGE DIMENSIONS 
















































35-pin SIP 
0.05 0.004 
4.010.012 (101.6 +93) (4 27701) 
0.133 40.008 0.133 10.008 it 
(3.3802) 3.734 + 0.008 (94.84 +02) (3.38 *9?) Max 0.138 
Max 0.138 (Max 3.5) 
= § ran) g2 als 
~w Hott dH lo 
3°18] fan 32) g/g 
oO — 
isn — iyi — rvyyy ; — — it 
0.02 + 0.006 Q. 1 9.006 ao 
0.08 (2.03) | (0.5 10.15) (2.542015) 03 S = 0.012 £0.006 
0.3+0016 0.1 1,339=3.4 (2.54 x34 =86.36) (7.62) 20 (0.32015) 
(7.62404) = oO 
fan) 
(2X) 1PIN (2X) 35PIN 
MARK MARK 
n 
r 
jee) 
O S 
iS 
is) 
> 
unit : inch 
(mm) 
SHB 2212Bia 
35-pin SIM 
0.05 ~0.008 
4.0+9.012 (101.6 +03) 0.13320.008 (1.27787) 
3.734 40.008 (94 94 +02 3.38 #02) 
oes { Max 0.138 eres 
(eso) (Max 3.5) 







0.689 +0.008 
(17.5 +02) 


f 


0.4 £0.006 
(10.16 £0.15 





_~ “~~ 
oR aS 
oo SN 
o. a o 
> >' a> 
Pa wie ee a 


(2X) 35PIN 
MARK 








inch 
(mm) 


unit : 






SHB 2212Bis 
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MICHARACTERISTICS CURVES 


Under measurement 
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PF372-01 


SH B2125Bon/oe | 


CMOS 2M-BIT HYBRID STATIC RAM 
@Low Supply Current 
@Access Time 120ns 
@262,144 Word <8 Bits Asynchronous 





@DESCRIPTION 
The SHB2125Boavos is a 262, 144-word X8-bit hybrid LSI module with eight 256K SRAM (SRM20256LM). 
With low power consumption, the module can be used with applications which require a battery back-up. 
Since it is a static device, it does not requires a clock or refresh circuitry. The I/O control provides 3-state 
. Output, for data bus connection. These features provide solutions for a wide variety of applications, including 
- microcomputers and other peripheral equipments. 


MFEATURES 
@Hybrid CMOS LSI 
@262,144-word x8-bit memory density 
@Mounting 8 pcs. of 256K static RAM (SRM20256 LMi2) 
@Access time 120ns (Max) 
@3-State output, with wired-or capability 
@Single power supply-5volt 
@Printed-circuit-board (PCB) size 17.5mm X101.6mm X 8.27mm (except pins) 


@PCB ----reeeeereveeeee SHB2125Boa 35 pin SIP (Single inline package) 
SHB2125Bos 35 pin SIM (Single inline module) 


HIBLOCK DIAGRAM | | MIPIN CONFIGURATION 


! 
A 


MEMORY 
CHIPS 


/01 to 1/08 
Marge 
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PIN DESCRIPTION : et | ee fe ks 
| Pin name_| Pin No. | ae eee _Functions 
fVss_——s«[ 1 “| Grounding pin. This GND is common in signal. 


Mw ae 


Data write signal line (negative logic). ee 
Data is written to the memory.module at the positive edge of WE. 
When WE is “H”, this module'is read operation. 
AO to Al4 | 3 to 17 | <Address Input> 
ee ae 15-bit address input pin. 
S| 25 
$2 24 
|8CS signal. EX. Data will be valid to read and write when CStis“L” and CS2 to CS8 are “H 
If CST to. CS8 are “H”, this module is non-selected mode (lop is stand-by mode) 
<Data 1/0> . — 
Inputs or outputs 8-bit of data. This pin provides an input with WE low and an output with WE high. 


<Chip Select> | 
These signal line (negative active) are module select line. These line should be selected each one at 
Also, it has low impedance with OE low and high impedance with OE high. ; 
<Output Enable> 


read and write operation. Each CS is available foreach 32kB RAM. That is to say, 256kB is divide by 
Data read signal line (negative logic) from equipment to the memory module. 

As Data I/O terminals are hi-impedance when OE = “H”, the contention of data memory output bus 
can be avoided. 






























(Positive logic) : 
























c 

| Soldering temperature andtime | Tso =| = 280°C, HOS (Leadonly) = “<asaés$s$G$5$s$ (Gss| OY 
* Vi, Vvo (Min.)= —1.0V at pulse width less than 50ns | . io ee 

MDC RECOMMENDED OPERATING CONDITIONS| if —_ (Vsg = OV, Ta=0 to 70°C) 


[Parameter | Symbol_| Conditions | Min | 
aera aaa eR aE 
ee Raa eee (aR 

ee a 2 
Se a 


« Vit (Min.) = —1.0V at pulse width less than 50ns 


MELECTRICAL CHARACTERISTICS 
@DC Electrical Characteristics 


Symbol 
Input leakage current ola Vi=0toVpp 


: CSitoCS8 =Viy, Non-selected 
en ay 
Stand-by supply CSitoCS82Vo0-0 2V,Vi=Vpo-0.2V or 0.2V 


operate? =Vi, Vi 
Average operating current 1™ Vil» ViIH 
oor i lo=0mA  teye=Min 









—0.5* to Vpn + 0.3 ... 















* Ta=25°C, Vop=5.0V 


@Terminal Capacitance 


[- Parameter [Symbol 
Input capacitance C 


Input/output capacitance Cio 
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@AC Electrical Characteristics 
O Read cycle (Vpp=5V+10%, Vss=0V, Ta=0 to 70°C) 


Read cycle time 
Address access time 


CS access time 
OE access time 


CS output set time touz RA ee | a I ee 





















OE output floating time 
Output hold time 


O Write cycle (Vpp=5V+10%, Vss=0V, Ta=0 to 70°C) 


Write cycle time 
Chip select time 
tas 


Address hold time 
Input data setup time 
Input data hold time 


WE output floating time 
WE output setup time 


CS output floating time tcnz*3 
OE output set time 


ton 








*1 Test Conditions 5. Output load: CL=100pF (Include scope & jig capacitance) *3 CS1 to CS8 
1. Input pulse level: 0.6V to 2.4V 6. Circuit TP 
2. tr=tr=10ns 
3. Input and output timing reference levels: 1.5V 3909 
4. Output load: C_=100pF 1/01 to 1/08 
*2  tcHz, tonz, twHz Test Conditions i: | SoEy 
1. Input pulse level: 0.6V to 2.4V ai ae 
2. tr=ts=10ns — = 
3. Input timing reference levels: 1.5V Ci = (Include jig capacitance) 


4. Output timing reference levels: + 200V (the level displaced from 
stable output voltage level) 


@ Timing Chart 
O Read Cycle*! 


tre 
ADDRESS 
t ton 


oO Write Cycle 1 (CST to C58 Control) *2 





© Write Cycle (WE Control)*3 #1 During read cycle time, WE should be high. 
ee *2 During write cycle that is controlled by CS1 to CS8, the 


ADDRESS Baie es ee output buffer changes to high impedance. 
twe CS1 to CS8 should be selected each one at read and 


taw 
CST to CSB AANANAANS MLLLLLLL LL write operation. 


t zed 
7 *3 During write cycle that is controlled by WE, the output 
KAAS buffer changes to high impedance. (OE = “H”) 


twrz 
WMRERAEERREBEE 
(Lit thtihithtt 


WE 
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[Parameter | Symbol 
Data retention supply | voltage toe CS1 toCS8=Vppr—0.2V 
lppr 


tcor 
tr 












Vi=Voor—0.2V or 0.2V 
Chip select data hold time 
Operating recovery time 


*trc=Read cycle time. 


Data Retention timing 1 (CS1 to CS8 Control) 






Data hold time 





4.5V Vopr=2.2V 4.5V 


NOTE: When retaining data in stand-by mode supply voltage can be lowered within a certain range. 
The read or write cycle are disabled when the supply voltage is low. 


MEFUNCTION 
@Truth Table 


Csitccs8 + | OF | WE | AdtoAt4 DATA 1/0 MODE Ibo 
H i x 


x Hi-Z | Not selected | 
Stable * x - Stable Data in Write 
L 


Stable * Stable Data out | Read 
Stable * | | Stable Hi-Z Output disable | 












loos Ipps1 lope | 






lppa 


x: "“H” or “L” 
* : These lines should be selected each one at read and write operation. 
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SHB2125Bos 





EEPACKAGE DIMENSIONS 

















35-pin SIP 
0.05 "0.004 
4.040.012 (101.6 £03) (1 27 +92) 
D133ee0 0.133 40.008 : 
(3.38 +02) 3.734 40.008 (94.84 +02) (3.38402) 
Max 0.138 Meese. 


bia gio (Max 3.5) 














oO / om 
8 4 @ 
O° a eS an 
+H 
219 gars 
On arg’ Teal ha 
om Hm] wlio 
o~ tO} Olqj 
OTs Vin 
oOlm 





0.08 (2.03) gS +0.006 
.012*° 
ees Ro (6.3 £0.18) 
S 


(2X) 1PIN (2X) 35PIN 
MARK MARK 





on 
x= 
jo°] 
Nh 
~ 
N 
on 
ow 
°o 
> 









unit : inch 
mm 
SHB2125Boa 
35-pin SIM 
0.05 ~0.004 
cree eee 0.133 +0.008 (1.27783) 
(3.38402) 3.734 40.008 (94.84 +02) (3.38 +02) Max 0.138 
Max 0.138 (Max 3 5) 

(gsc) (Max 3.5) 





wo J | 8 | a! ad fs 
8 a|- ee 
$H| o >) SRM20256LM |°21) SRM20256LM — 
DLO] $3 
1o1 / ale OOOOOOOO 3s oo 
(R1.57) ales 
Min 0.07 0.1 0.006 ON] B® 
0.08 (2.03) (Min 1.78) (2.544015) ae SS) Soni 
i . ad 
0.3#0016 0.1x1,339=3.4 (2.54x34=86,36) (7.62) EE! SS 
(7.62 +02) a — rr 


(2X) 1PIN 
MARK 











(2X) 35PIN 
MARK 
TOODODO DOOD OOOO 0 DODO HCD OOOO CCICICCIC CIC se 


alae 
b SRM20256LM 9 


go) SRM20256LM 


) SRM20256LM 


80§GZIZEHS 





unit > inch 
(mm) 
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MICHARACTERISTICS CURVES 


Under measurement 
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PF373-01 


SHB2225Boa/oe 


CMOS 2M-BIT HYBRID STATIC RAM 


@Low Supply Current 

@Access Time 150ns 

@262,144 Words X8 Bits Asynchronous 
@included Decoder 


MIDESCRIPTION 
The SHB2225Bos/os is a 262, 144-word X8-bit hybrid LSI module with eight 256K SRAM (SRM20256LM) 
and a 3-8Line decoder. With low power consumption, the module can be used with applications which 
require a battery back-up. Since it is a static device, it does not requires a clock or refresh circuitry. The 
I/O control provides 3-state output, for data bus connection. These features provide solutions for a wide 
variety of applications, including microcomputers and other peripheral equipments. 


MIFEATURES 
@Hybrid CMOS LSI 
@262,144-word x 8-bit memory density | 
@Mounting 8 pcs. of 256K static RAM (SRM202561LMi2) 
@3-8 line decoder 
@Access time 150ns 
@Single power supply-5volt 
@3-State output, with wired-or capability 
@ Printed-circuit-board (PCB) size 17.5mm X< 101.6mm X 8.27mm (except pins) 
@PCB --evreeeee reece eee SHB2225Boa 35 pin SIP (Single inline package) | 
SHB2225Bos_ 35 pin SIM (Single inline module) 


BLOCK DIAGRAM EIPIN CONFIGURATION. 





1/01 to 1/08 


AO to Al4 


INTERFACE MEMORY 


CONNECTOR CHIPS 
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MPN DESoRETION 





Finnene_ Pin Ne eee he | _.Functions 
'—1 | Grounding pin. This GND is common in signal. 
ae Enable> - 
Data write signal line (eagetite logic). 
Data is written to the memory module at the positive edge of WE. 
When WE is “H”, this module is read operation. 
geal Al7 | 3to ee <Address Input> 

fear bit address input pin. (Positive logic) 
<Chip Select> 
Memory module select signal line. Data is valid for read and write when CSI is gos negative 

‘logic) and cS2 is “H” (positive logic). 
When GS1 is “H” or CS2 is “L” level, the module is in the non-selected mode. (lpp is stand-by mode.) 


i701 to 708 26 to 33] <Data 1/0> | | 
18-bit bi-directional data signal bus. (Positive logic) 
This bus carries data for transfer between the equipment and the memory module. 


<Output Enable> 
Data read signal line (negative logic) from the 2 equipment to the memory module. 
As Data I/O terminals are hi-impedance when CS1=“L”, CS2=“H", OE=“H”, the contention of data 
memory output bus can be avoided. 
| Von | 35 __ | Positive power supply pin. (5V+10%) Normally, 5V is supplied. 


maesoure MAXIMUM RATINGS (Vss = 0V) 























A ane ae RE 12 RN ES 
Tinput votage Sit | SCS*~S OS tOTSSCSC~“*‘“*S*~*CSC‘CSCS 
Operating temperature | Tw |.—Ss—=<“C~S~s‘“—~‘“‘ OYOCSC~“*“S*~sSC“‘ SSCS” 
Storage temperature [ay [ate 8 

Soldering temperature and tine asd pg 





* Vic (Min.)= —1.0V at pulse width less than 50ns 
MDC RECOMMENDED OPERATING CONDITIONS  (Vsg =0V, Ta= 0 ‘6 a °C) 


Supply voltage 


Input voltage 





+1 Vi (Min.) = —1.0V at pulse width pe than 50ns ‘#2 15, A16,A17,CS1,CS2  *3 Others except A15, A16, A17, = CS2 


MELECTRICAL CHARACTERISTICS 
@DCc Electrical Characteristics (Vpp =5V+10%, Vss=0V, Ta=0 to iw C) 


“Parameter_____| Symbol_| Conditions| Min | Typ* | Max] Unit | 
“Input leakage current | ly | _W=OtoVop | 2 | —- | 2 | yA 
: eee eo 





















Standby Supply current | tops: [Sizve-I NORA Vewm-oveoay — [| — | 800 | uA 


ms Vins Mi 
hers eo erating current 


C51 =Vin or CS2=Vi. or WE=Vi 





Output leakage current 
P a 8 lko or OF =Vin Vi/0=0toVop 


High level output aie low= —1.0mA 
Low level output voltage lo. =2.1mA 
*Ta=25°C, Voo=5.0V : 7 
@Terminal Capacitance (f=1MHz, Ta=25°C) 


Parameter | Symbol_[ Conditions [Min (| Typ | Max | Unit | 
“input capacitances [GSTS CSC~—~iT SS ~ C«dSsSC dC) 
_Inputfoutput capacitance] Gyo _{ _[ =| =| |r 
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@AC Electrical Characteristics 
O Read cycle (Vpp =5V+ 10%, Vss=0V, Ta =(to70°C) 


Symbol Unit 













~ 
i) 


TEST output floating time | tom [2 
[CS2 output set time | tan | #1 
TCS? output floating time | tow [2 
2 ee 
ee ee 
a eee 







=~ 
oS 


OE output set time 
OE output floating time 
Output hold time 


OWrite cycle (Vpp =5V+10%, Vss=0V, Ta=0to70°C) 


Unt 
i tpn | 


=~ 
oS 


ba | 












70 

Input data hold time 
WE output floating time jee | 2 
tw | tt 


~y 
n 


WE output setup time 


*! Test Conditions 5. Output load: C_=100pF (Include scope & jig capacitance) 
1. Input pulse level: 0.4V to 3.85V-:----CS1, CS2, A15, A16, A17 6. Circuit 
0.6V to 2.4V «+ Other except CS1, CS2, A15, 
Ai6, A17 
2. t=tp=10ns TP 
3. Input and output timing reference levels: 1.5V 
4. Output load: C_.=100pF 3909 
#2 tcnz, tonz, twHz Test Conditions 1/01 to 1/08 
1. Input pulse level: 0.4V to 3.85V------CS1, CS2, A15, A16, A17 C poRY 
0.6V to 2.4V --- Other except CS1, CS2, A15, A16, aa L “ng 
Al7 = = 
ae iis C.= 100pF (Include jig capacitance) 


3. Input and output timing reference levels: 1.5V 
4. Output timing reference levels: + 200mV (the level displaced from stable 
output voltage level) 


@ Timing Chart 
© Read Cycle*! © Write Cycle 1 (CS1 Control) *2 


twe 


Address eS, 


oe = ALANA 


ts] 


Address 


ACC ton 
tsi = \\\\\4 ieee ALLL LLLLLNLLLLL 


LLILLLLLR WAAAY 


AAAS WL LLLLLLLLLLLLLL. 


VAS fic l 
(LT) LAA 


tot 
082 7 te | | QO 
o-MANNANYAANYNAANY | ae 


Dout toy 
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O Write Cycle 2 (CS2 Control) *3 © Write Cycle 3 (WE Control) *4 









oneness 
Address 7a ae eee 
taw twr 
cs AAMAS | ALLLLLLLLLLL 


AS 
f 


| 
CS2 Et 
We \\\AAAAAAAS tL ALIL LL ET 


II Te 
Dout eeLaH, | Lo 


Address 


“~twr-| See 


CS$1 AMAA ALLLLLTLLLL 


cs2 ps AEE ar | 
WE — | : 


twHz 


ERREEERERERERERREREERERE 
TI ITTITLIT LITT TITLE LS 





Din 


*1 During read cycle time, WE should be high. 

*2 During write cycle that is controlled by CS1, the output buffer changes to high impedance. 

*3 During write cycle that is controlled by CS2, the output buffer changes to high impedance. 

*4 During write cycle that is controlled by WE, the output buffer changes to high impedance. 
(OE="H”) ; 


HEDATA RETENTION CHARACTERISTICS WITH LOW VOLTAGE POWER SUPPLY (Vss=0V, Ta=0 to70°C) 


[Paiameter | Symbol [Conditions [Min [ Typ | Max [Unt 
[Bata tetion spay wage | Voon | CS1ZVape-0.0Vor SISO | 2.2) ~~ | 5.5 | Vv __| 
[Data retention current | toor [acta iPSlass'w%8s | — | | 0_| aA 
Le a oe ae 


*tac=Read cycle time 











Data retention timing 1 (CS1 Control) Data retention timing 2 (CS2 Control) | 


Data hold time 
Vv Vop 
a 4.5V Vopr22.2V 4.5V 
tcor == eae, tr 


a $1 to CS8=2Vppr—0.2V 
CS1 3.85V 3.85V CS2 


Data hold time 
4.5V Vopr22.2V 







CS2s0.2V 





NOTE : When retaining data in stand-by mode the supply voltage can be lowered within-a certain range. 
The read or write cycle are disabled when the supply voltage is low. _o 


MIFUNCTION 
@Truth Table 


[esi] cst | 0& | WE | Adtoal? | DATA/O | MODE | eo 
Ae A an = Ea 
«|x| 
L 






x i- 
: 
Tt Stabie | Datain [Write | toon 
[stable [Data out | Read | loon 
stable [_HeZ | Output disable | loon 
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MEPACKAGE DIMENSIONS 


0,13329.008 


i 
N 
> Oo 
a 4 
aw 
ort 
Oe 
o~ 


(R1.57) 
0.08 (2.03) 


0.3 £0.016 
(7.62 £0.4) 


(2X) 1PIN 
MARK 


SHB2225Boa 


0.133 +0.008 
(3.38 £0.2) 


0.689 +0.008 
(17.502) 


0.08 (2.03) 
0.3 0.016 


4.0£0.012 (101.6 +03) 
3.734 +0.008 (94 94 t0.2) 


0. 1 9.006 
(2.54 +0.15) 
0.1 x 1.339=3.4 (2.54 x34 =86.36) 


4.0£0.012 (101.6 +03) 
3.734 0.008 (94,84 +02) 


(2.54 £0.15) 


0.1 x 1.339=3.4 (2.54 x34 =86.36) 
(7.62 $0.2) 


(2X) 1PIN 
MARK 


SHB2225Bos 





0.3 
(7.62) 





35-pin SIP 
0.05 0.008 


0.133 £0.008 (1.277031) 
(3.38 +92) 4 


M 
(2,01) (Max 3.5) (Max 3.5) 


(10.16 +9.15) 


0.4 10.006 
0.886 0.047 


(22.5212) 


0.012 +0.006 
(0.3 +9-15) 


0.197 #0039 
(5.0 + 1.0) 


(2X) 35PIN 
MARK 





unit : inch 
(mm) 


35-pin SIM 


+0.008 
0.05 -0.004 


0.133 +0.008 (1. 27°03) 

(3.38 +92) 
Max 0.138 sire 5) 

CN ai) (Max 3.5) 


0.4 £0.06 
(10.16+0.1) 


unit : inch 
(mm) 
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MICHARACTERISTICS CURVES 


Under measurement 
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1988/1989 CMOS 
I, OTHER PRODUCTS DATA BOOK 


% 
wr % 
\) % 
ss % 
\' & 
es % 
ww % 
w % 
a** % 
as*® % 
ss* % 
4 
« 4% 
,** % % 
as* % % 
ss* % % 
\\s ? A) 
«s* é ¢ 
a** % 
s* % ws, 
* ? ” wo 
CY \ é 
@ é& % 
,s* % ss* % 
ss % ,v** % 
be % as* % 
4 @ \\ 4 
% A a* m 
G% % ,s** % 
% * x* 4 
é é q* é 
A 4 «s* % 
? 
% .* % % 
4 « 4 % 
? \) % & 
% * 4 % 
? 4% é % 
eo \) A 
% > ss A 
? oO 
% yr % v's, 
% A % ,s** % 
° *% y % 
Le) % «s* j 
ws 4 s* 
wr S % * 
as 4 é «* 
¢ oe é «* 
«* é& % A 
4% % 6 \\o 
ss % 7 
a* % \~ 
% 
\ % wry 
4 s* 4% 
é “' A 
4 \\s * 
% RO % 
oe «' % 
* BD A 





PF222-02 


SED9420Cac 


CMOS DATA SEPARATOR FOR FDD 


@Built-in Terminals for Switching between 
54-inch and 8-inch Floppy Disks and 
between Double Density and Single Density 

@For Filter Switching System Only 








MEDESCRIPTION 
The SED9420Cac is a CMOS VFO data separator LSI for use in floppy disk interfaces. Equipped with its 
own SYNC field detection, loop filter switching, arid timer functions, the IC allows construction of a one-chip 
VFO circuit with just a few external components. Floppy disk controllers which can be used with this IC are 
the uPD765, uPD765A, FD1791-02, FD1793-02, MB8876A, MB8877A. 


MFEATURES | 
@Data separation function using the VFO system (a phase locked loop) 
@Switchable between 8-inch and 5-inch floppy disk drives (FDDs) 
@Recording can be switched between double density and single density 
@Regquires no adjustment and few external circuits | 
@Compatible with the IBM Format | | | | 
@Clock output for floppy disk controllers -:-::: to be connected with uPD765series, MB8877series or 

FD179Xseries 

@Single 5V power supply 
@TTL-compatible I/O pins (excluding OSC1 and OSC2) 
@Built-in timer circuit (with external C-R) 
@Package Wi upeaewa cas Hae ages s pataw bee ahe on ae = xO au ee rary 24-pin DIP (plastic) 


MBLOCK DIAGRAM 


Phase 
comparator 
and charge 
pump 


Voltage 
controlled 
oscillator 


B 
c 
5o 
” 
bo 
= 
co 
(5) 
£ 
x 
n 
.~ 
® 
= 
ix 


C 


Loop filter 
awitchiie Pr Data output 
circuit 7 circuit 


| 











MBPIN CONFIGURATION AND AN EXAMPLE OF EXTERNAL CIRCUITS | | é iPeterence value of ‘external cigcditgy 


a 
i a eee 
ee 
re 
a 
pe ee 
ee 
<a 
ee 
= 












O SED9420C ac 


O 1 0SC1 24 Voo 

= oo 2 0SC2 23 TM OUT 
3 CLK1 22 TRGIN 
4 TEST2 21 CLK2 


5 DRO 20CR 


6 SYNC 19 WCLK 


y 
8 WINDOW 17 LPF2 


9 DATA 16 LPF1 
10 MFM/FM 15 OFFSET a 
11 MIN/STD 14 CONTROL 


12 Vssi 13 Vss2 O 


Pulse width Tw=1.42 x CoRo 
Ro> 5kQ 


0.01 to 0.1uF 
10pF 


10pF 
16MHz+0.5% 


Accuracy of resistor +5%, Accuracy of Uae +10% 


O 
© 
& 
O 
O 7 RO DATA 18 TEST1 
O 
© 
© 
© 
© 






































































*8-inch MFM: Interval T=1 us 
*8-inch FM: Interval T=2 us 
° 54-inch MFM: interval T=2 us 

z-inch FM: Interval T=4 us 
CR connection terminal for 
circuit. 
FDC clock output terminal 
(for the MB8877 and FD1791). 





























the timer 



































8-inch floppy disks (with pull-up resistor). 
HIGH selects 5+-inch floppies 


LOW selects 8-inch floppies. 


0.01z 
“ic Oscl 
2 OSC2 
EEPIN DESCRIPTION 
(1) Gate input terminal for the inverted ampli- | Vss1__| 12 | Ground terminal for the digital system. 
Osc! fier of the crystal oscillator circuit. y Ground terminal for the analog: system. 
ae (VCO ground) 
external 16MHz clock. 
Osc? EA Drain output terminal for the crystal oscillator 
Input terminal for offset voltage for VCO 
FDC clock output terminal (for the ~PD765) OFFSET center frequency correction. 
* f=8MHz for 8-inch floppy disk An external capacitor tied to this pin gener- 
* f=4MHz for 54-inch floppy disk ates offset voltage. 
Test terminal for testing functions 
TEST2* pe 
(with pull-up resistor) purr |e filter. Selected when sync field is detected 
for frequency lock-in. 
(with pull-up resistor) 
FDC control signal input terminal for GAP 
resistor). | TESTI Test terminal for testing functions 
Input terminal for the read data signal from - (ordinarily not connected). 
RD DATA*| 7 | the floppy disk drive (FDD) Write clock for the “«PD765 FDC. 
Output terminal for the data window signal WCLK 
used to separate data pulses in the DATA 
signal from clock pulses. 
Output terminal for the read data signal 
produced from the RD DATA signal. Sent to 
is then separated into clock and data pulses. 
Terminal for switching between double density * f=2MHz for 8-inch floppy disk 
* f=1MHz for 54-inch floppy disk 
(with pull-up resistor) 
HIGH selects double density (MFM), (with pull-up resistor). 
Retriggerable oneshot timer output terminal 
Terminal for switching between 54-inch and | TM OUT (Timer for head-load timing or motor-on 
MIN/STD * signal, etc.) 
NOTE : *input terminals with pull-up resistors are pulled up through a standard resistance of 100K ohms. Since susceptibility 
to noise is increased by leaving terminals open, it is recommended that terminals which are to be kept HIGH be 


_16Mrz Clock 
a 

(2) Clock input terminal when using an 

Input terminal for the VCO (voltage coutrollen 

CONTROL 14 oscillator) control voltage. 
circuit’s inverted amplifier. 
CLK1 
| opi for connecting the PLL system’s 
DRO* e input signal for FDC data transfer signal 
Terminal for connecting the PLL system’s 
LPF2 17 | loop filter. Selected when ID and DATA fields 
SYNC * area and SYNC area detection (with pull-up are detected after frequency lock-in. 
(with pull-up resistor). 
omc) 
the FDC together with the WINDOW signal, and 
CLK2 

and single density 

Trigger input terminal for the timer circuit 
LOW selects single density (FM). 

| Vo | +5V power supply terminal 
connected directly to Vpp. 





MIABSOLUTE MAXIMUM RATINGS (Vss =0V) 


Supply voltage —0.5 to 7.0 
Input voltage 


Output voltage 
Operating temperature Tse —10 to 60 ae 


Storage temperature —65 to 150 a ae 
Soldering temperature and time 260°C, 10s (at lead) po 



















—0.5 to Von + 0.3 





i 
fo) 












MELECTRICAL CHARACTERISTICS 
@DC Electrical Characteristics (Vsg = 0V) 


Sine 


Operating supply voltage 
High level input voltage 
















Low level input voltage 


High level output voltage 
Low level output voltage 


High level input current*! a 








lon = ral —— 


lol =2.0mA 


Vin=Voo 



























Low level input current* 2 let _ O 
igh evel output caren? | ig | Veet. ae a 
ee a A 






*1 HIGH input current for pins with pull-up resistors *2 LOW input current for pins with pull-up resistors 
#3 HIGH output current for driver output terminals +4 LOW output current for driver output terminals 
@AC Electrical Characteristics (Standard frequency ; fo=16MHz) 





[Parameter [~ Symbot_[ PinNane [Condens [win [Typ | Mx [unt 
ser LLL MIN/STD=tow | — | 8.0 | — | MHe_ 

seey ia win TD=tign [feo 
| agg Se 
a -MINStB eign [=e 


MIN/STD =Low : 
MFM/FM=Low ‘i 
MIN/STD=High : 
MFM/FM =Low - 








a 


































Cycle time tcyweL WCLK 
and and and 
: ; MIN/STD 
Window width twHWIND WINDOW ee ae care US 










MIN/STD =High ‘ie 
wld FM=High 
High level width 140 ! 
High level width twHrp 
VCO Oscillation CONTROL terminal = oe 
External capacitance (0. (ry) 3.8 | 
frequency connected to OFFSET terminal 


VCO control voltage K 
coefficient V 
Supply voltage rise time | Ve | 





Time for or vatags to rise from 


10% level to 90% 


















24-pin DIP 





C24 









1.260Max 
(32.0Max) 
1.244 26.008 






+0.001 
=F 0.010- 0.0008 
} (0.257001) 








unit > inch 
mm 









NOTE : The SED9420Cac cannot execute the Read Truck Command of MB8877 and FD179X. 
NOTE: It is impossible to read 8-inch Media with SED9420Cac when the GAP DATA of 8-inch Media is written in (00)H. 


KFO55 
PF276-01 


| SCI f 7 OOY series/ SCI A A ‘ohne 





CMOS VOLTAGE DETECTOR 
aati @Voltage Detector 
ere @Many Types 


@Low Operating Supply Current 


HIDESCRIPTION 
The SCI7700Yseries/SCI7701YSeries are a series of low-power precision voltage detectors, which do not 
require external adjustments. The SCI7700Yseries/SCI7701YSeries have such applications as battery-life 
detecion, power supply fault monitoring, over/under-voltage protecion and battery back-up swiching. The 
SCI7700Y Series is an open-drain Nch output type and the SCI7701YSeries is a CMOS output type. Both are 
available in SOT 89 (plastic) packages. 


MiFEATURES 
@Many TYPES rrr rtcer tt erreeeesesessteeeereeeseeeeeestee See the next page. 
@Low operating supply current:::::1:stst rere etree Typ 1.84A (SCI7700Yna, Vop =3.0V) 
@Low range of operating voltage ::s:sssss ttre Typ 1.2V (SCI7700Y na) 
@Temperature coefficient of detection voltage ---- Typ (detection voltage/reference voltage) X 0.1 (mV/C) 
@dHysterisis difference: reteset eee ete es Typ detection voltage x 0.05V 
@Package Waele deta ewe eatiouveseanxeGrauvane Soeeutele meneame: SOT 89 (plastic) 


HIBLOCK DIAGRAM 
@SCI7700Y Series @SCI7701Y Series 








EIPIN CONFIGURATION 





MISCI7700Y Series/SCI7701Y Series (Ta=25°C) 


| SCI7700Yva_ | OpendrainNch | 0.90 | 0.95 | 1.00 | 0.8 to 5.0 | Typ 1.4 (Voo=1.5V) 
Open drainNch | 1.00 | 1.05 | 1.10 | 0.9 to5.0 | Typ 1.4 (Vop=1.5V) 
oe ee eee 0.9 to 5.0 | Typ 1.4 (Vop=1.5V) 
Fscirr0oYnx | Open drain Neh | 1-88 | 1.90 | 1.95 | 1.2t010.0| Typ 1.8 Woo=8.0V) 
| SCI7700¥r~a_| __OpendrainNch_ | 3.80 | 4.00 | 4.20 | 1.5to10.0 | Typ2.6 (Voo=6.0V) | 
| Sci770iYea_ | CMOS | 2.10 | 2.15 | 2.20 | 1.5t010.0 | Typ 1.8 (Voo=3.0V) 
| Sci770tYen, | = CMOS | 2.20 | 2.25 | 2.30 | 1.5 to10.0 | Typ 1.8 (Voo=3.0V) | 
| Sci770tYs, | CMOS | 2.30 | 2.35 | 2.40 | 1.5 to10.0 | Typ 1.8 (Voo=3.0V) 
Typ 1.8 (Vop=8.0V) 
5 1010.0 





2.60 

2.80 
2.70 | 2.80 | 2.90 | 1.5 t010.0 | Typ 1.8 (Voo=8.0V) 
scirzoivex | cwos_| 2.90 | 8.00 | 8.10 | 1.5 t010.0 | Typ2.2 Voo=4.5V) 
sci770i¥an | cmos‘ 8.10 | 8.20. | 8.90 | 1.5 t010.0 | Typ 2.2 Woo=4.5V) | 
Tscizoivn | cmos ———~*| 8.80 | 4.00 | 4.20 | 1.5 t010.0 | Typ2.6 (Voo=6.0V) 
[scirzoivwx | cmos ‘| 4.00 | 4.15 | 4.90 | 1.5 t010.0 | Typ2.6 WVop=6.0V) 
Tscirroivn [cmos | 4.80 | 4.45. | 4.60 | 1.5 t010.0 | Typ2.6 WVop=6.0V) 
Tscirzoivia | cmos ‘| 4.60 | 4.75 | 4.90 | 1.5 t010.0 | Typ?.6 WVoo=6.0V) 
scion [cmos] 4.90 [5.10 | 5.90 | 1.5 t010.0 | Typ 2.6 Voo=6.0V) 






Symbol | —SS~S~S*~<Ratngs SSC~“~*~“~*~*~*~drCi CS 








12 
eee ee 
Powe dsston T2ZO)—| Py | = ; 
Tate 
Storage temperature —65 to 150 
ee aC a 





NOTE) Although this IC has electrostatic protection circuit, damage may still occur if very high electrostatic potentials are 
applied. 





MELECTRICAL CHARACTERISTICS 
@SCI7700Y Series/SCI7701Y Series 


Detection voltage 





Vop = 1 .5V, Ta=25°C 
Vop =3. OV, Ta=25C 
Vpp =4, 5V, Ta=25°C +t 








Operating supply current 





Voo=6.0V, Ta=25°C 
Supply (Operating) voltage Vpp (Vi) Ta=—20~70°C See the left page 
Aysteresis difference Tas 20-10 vorxnise] = |v 


Voer (Ta=70C) -Voer(Ta=- NC 
90 





Temperature coefficient of Vper 





* Vpet X 0.04 (Typ) about SCI7700Yta/SCI7701 Yta/SCI7701 Yoa/SCI7701 Yaa/SCI7701Yka/SCI7701Y.A 


@SCI7 700 Yva/SCI7 700 Yan/SCI7700Ypa 


Vpn =0.85V, Vos=0.5V, Ta=25°C 





Output current Vpop=0.95V, Vos =0.5V, Ta=25°C 
Vop=1.05V, Vos =0.5V, Ta=25°C e 0.30 
Reference voltage supply Ta=25°C 0.70 


























Vos : Voltage between drain and source 


@SCI7700Yna/SCI7 700Yta/SCI7 701Yca/SCI7 701Ypa/SCI7 701Ysa/SCI7701YEa/SCI7 701Y¢a/SCI7701YRa/ 
SCI7701YGa/SCI7 701YHa/SCI7 701Yta/SCI7 701YMa/SCI7 7 01Yja/SCI7701YKa/SCI7 701YLA 


Ven=OAWVVos=0.50 Ta=25 | 0.08 | 0.158 | 0.80 

Voo=1.00V,¥os=0.5,Ta=250 | 0.08 | 0.22 | 0.60 

Voo=120V,Vos=0.5,Ta=25C | 0.90 | 0.70 | 1.80 

mA 
130 


Vo =3.60V, Vos=0.5V, Ta=25°C | 2.60*? | 
Voo=4.50V, Vos=2.1V,Ta=25 | 1.7 20 | 2.3 | 
Reference voltage supply 1.00 | 140 | ve | 


Vpp =8.00V, Vps=2.1V, Ta=25°C 
*1: 3.30 mA about SCI7700Yta, * 2 : 4.00mA about SCI7700Ta Vos : Voltage between drain and source 
















Output current 





































@Performance Curves 








cary 


Vere. - RELEASE VOLTAGE 
Voet : DETECTION VOLTAGE 





Vop (V1) 





LOWER LIMIT 
UPPER LIMIT 














- MPACKAGE DIMENSIONS 


3-pin SOT89 
0. 1 7 7+0.004 . 


“-“- 
x 
© 
= 

rs) 
se 
< 

—Z 


0.059 | 0.059) 
(1.5) (1.5) 


0.017Max 
: : (0.44Max) 
| 0.017Max 
(0.44Max) 


0.019Max | | 


(0.48Max) 0.019Max'O 
0.021Max (0.48Max) 
(0.53Max) , 


unit : inch 
(mm) 





HIMARKING 
An abbreviation code is printed on SCI7700Y Series/SCI7701Y Series below, because its package size is very 


small. 


Detection voltage code 
The first code of SUB CODE (Ex. B with SCI7700YBpa) 


Series code 


C: CMOS output (SCI7701Y Series) 
D: Open drain Nch output (SCI7700Y Series) 








PF249-02 


SCI A TT 0) Gees SCI A TITY series 


CMOS VOLTAGE REGULATOR 


‘ © @Voltage Regulator (Positive Output/Negative Output) 
\ @Low Operating Supply Current 





MIDESCRIPTION 
SCI7710Yseries/SCI7711YSeries are fixed voltage regulators of a CMOS silicon gate process. The 
SCI7710YSeries/SCI7711YSeries are constructed of a reference voltage source, a differential amplifier and 
a resistor for setting voltage levels. The SCI7710YSeries are positive voltage regulators and the 
SCI7711YSeries are negative regulators. Both are available in SOT 89 (plastic) packages. 


MFEATURES 
@Low operating supply Current :::: 1:1 rrere eters Typ 1.0“A (SCI7711Y pa) 
@Smail temperature coefficient of output voltage:::::::: Typ 1.8mV/°C (SCI7711Ypa) 
@Wide range of operating voltages: Max 15V 
@Line regulation iS aiuhie iaiS. gue .cial aus aTagtileha eceias a Sata fl avslaiei diol! Sucvek ecole selesasereecasbiaeteters Typ 0.1% /V (SCI7711Y pa) 
@Package Sisters ales lo igiazobeyarereiiaerelesainte! cose syessla ich o .d/ci oie pcastbe res aiacdueieeccevecataceel ates SOT 89 (plastic) 


WSCI7710Yseries/SCI7711YSeries 


*1.5V, 1.8V and 2.2V (output voltage) are under development. 




















MIBLOCK DIAGRAM 
@SCI7710Y Series @SCI7711Y Series 





























EIPIN CONFIGURATION: ae a. | 
@SCI7710Y Series © a @SCI7711Y Series 





BABSOLUTE MAXIMUM RATINGS 
@SCI7710Y Series 


input voltage Se oa SS SN SE GEE 
output current «Pp SCtC—~“~saOSSSC~“~S~S~S mw 
Output voltage == =o SCdYSSCSC*~“~*“~*~«s ONO GND SCSCSC~tCSC‘iSCS 
aw 













Power dissipation (Ta<25°C) | Pp | 





@SCI7711Y Series | 


P —0.3 
| 400 









V 

mA 

V 

mW 

°C 
cc an SA a RS eae ae 
5 SS ee ES SE a 
END HOLS 10 ¥ 
iii So a ee Eanes Oa 
= 070 <v 
sto 0 
Soldering temperature and time 260°C, 10s (at lead) Ss 


MELECTRICAL CHARACTERISTICS 
@SCI7710YBa 


[Parameter | “Symbol [Conditions [win typ | Mero] 
| Input voltage | |S Ta=-20tommc =| OSC] |] | 
ve eematetesme taf 

Vo 


a 
ee es 
| mA 
ee 
| mw 


























Vi=6.0Vt015V,lo=l0mA,Ta=-20to70C] 4.50 | — | 5.50 | V 
“marse| 4.50 | — | 8.50 | 


Output voltage 





Vi=7.2V tol 5V, lo=50mA, Ta= 


Vol Vi=5.0V, lo=10mA, Ta= -20to70°C 
©" | Wj=5.0V; lo=50mA, Ta= —20t070°C 


Line regulation _{4Vol  |Ta=-20°C to 70°C (constant condition) 
: | AVieVol Vi=6.0V tol5V, lo= 1mA tol0mA 


Voltage tolerance IVi— 









Operating supply current | Ippo | Vi=5.0Vtol5V, Ta=25°C 
Tenprecocan dotntvoige | K, | 
Load regulation Vi=7V, ImMAS!Io=50mA ee 


I-10 





@SCI7710Ypa | 


[Parana | Sabet Gonine [wm [ oe [wm | ae 
Cipavotege |) eee | - | 
Waovectmatewe [2a | 8a) 8 
Vo V=4.0Vto18V,lo=10mA, Ta=-20t070C] 2.70 | 
V 
























Output voltage 


|= [0 
, Vi=5.OVtol8V,lo=30mA,Ta=-20t0700] 2.70 | — | 3.30 | 
Vi=3.0V,lo=10mA,Ta=-20070 | — | 0.85 | 0.50 | 
20 | 45 
a eee 








| AVo| Ta=—20 to 70°C (constant condition) 5: 
Line regulation [AVi-Vol_ | Vi=4.0Vto15V, lo=1mA tol0mA 701N 
Operating supply current | Ippo | Vi=3.0V tol5V, Ta=25°C a 


Load regulation Vi=WV, ImAZIpz30mA [| — [90 | — | mv | 


@SCI7711Ysa 


[Parameter | Symbol | _Condiions [Min | Typ [ We | Unt 

ewtvetaee «|| temo | — | - |v 
[Wei ink Toowst | —8.25 | 800 | —478 

[=a | — 


uA 
















Vj=-5.Vto- 15, lo=10mA, Ta= -20to20C 





Output voltage 
Vi=—6.5V to~ 15V, lp =50mA, Ta=—20to70°C 


<tc ke 
cee wee 


Line regulation | 4Vo| Ta=—20 to 70°C (constant condition) 
| AVi°Vol 


Vi=—6.0V to-15V, lo=ImAtol0mA 


7 
Pteedreauatin | avo [VE=Mvitmasigstonal — | 50 | — | mw 


@SCI7711Ypa 


[Parameter | Symbol | Condons | Win | tp | Mer [Unt 


Soe 
Vo V 


Ta=—20 to 70°C (constant condition) 
Vi= —4.0V to— 15V, lo= ImAtol0mA 






















Output voltage 

















HICHARACTERISTICS CURVES 


— @SCI7710Y50 


ER cenene 
TEeEee 


int 
2 
wm 





20 30 40 50 60 70 


Ta(C) 
10 20 30 40 50 60 70 


BRR ER 
EGE EE 


(A) 19A—'AI 


° 


EGR GER ER: 
ReGES SERES 


EEE EES 


~—@OSCI7710Ypba 


Ta(‘C) 


ra 








I-12 


@SCI7711YeBa 


> 

~ 
I 
i] 

> 


lo= 10mA 


Ta=25C 


10. 


sea eh 
eaee 
Renae 
del iled 
eae 
Sane 
ae ae 


Bo 


t/ 


ffs ees eet lias le elit ac 
# 
ae 
Ss2ERR 
BEER 
Seem 


i a 4M a 


EE SRE ESEWS 
PEATE TTT 





(w7) 00g) 





@SCI7711Ypba 








50 60 70 





20 30 40 50 60 70 


Ta(‘C) 





10 20 30 40 






Ta(C) 





Ta(‘C) 





10 20 30 


-10 





20 









- 15.0 
- 15.0 








vi (V) 





Vi (Vv) 








fT ae hee 


alll 
pf 





Ti 





(vA) aay 





Fey ee 
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PACKAGE DIMENSIONS 


3-pin SOT89 


0.177 40.004 
(4,5+0.1) 
0.07 1Max 

-~———_—--—_—>| 

(1.8Max) 









(4.25Max) 


0.017Max 
| | (0.44Max) 
| 0.017Max 
| | (0.44Max) 


, fee ae & OL: 
0.019Max,| | jt 86> 
(0.48Max) 0.019Max © 
0.021Max (0.48Max) 
(0.53Max) unit > inch 
(mm) 








BIMARKING 
An abbreviation code is printed on SCI7710YSeries/SCI7711YSeries below, because its package size is very 


small. 


- Output voltage code 


B: 5V/-—5V, D: 3V/—-3V 


Series code 


P : Positive voltage regulator, N : Negative voltage regulator 





1-14 


PF207-01 


SCI7660C 
CMOS DC/DC CONVERTER 
@95% Typical Power Efficiency 
@Doubled Output Voltage 


@Voltage Conversion (Positive Negative) 


MIDESCRIPTION 
The SCI7660C CMOS DC/DC Converter features high operational performance with low power dissipation. 
The booster generates a doubled output voltage from the input. 
It is possible to drive the LSI that need another power supply than main power supply. (LCD drivers: Analog 
LSI etc.) Its very low power requirement makes it ideal to supply handy equipments with power. 


MIFEATURES MBLOCK DIAGRAM 
@High performance with low power dissipation 
@Simple conversion of Vpp(+5V) to —V\(—5V), +2V; 










(+10V) 
@Output current «71s 30mA Max (Vpp = 5V) CAP1+ CAP1- 
@Power conversion efficiency -::::: 95% Typ Voo ——— | 


@Cascade connection (two device connected Vpp=5V, 





peer ie CR Oscillator 






Vo= —10V) 

eee ae anencenaom saan 
battery 7 

@O0n-chip CR oscillator 

@Package Perec ecw reeves ccccceesecereeeeee 8 pin DIP (plastic) 


MEVOLTAGE RELATIONS 


lst side 2nd side 





PIN CONFIGURATION PIN DESCRIPTION 


Pin Nane[Pinte] SS*ntions 
| OSci | | 3 | 
ans 


— + 
CAP1— 
| Vo | 7 | Output terminal at doubling 


| cee Power supply terminal (negative, system supply eenlet] 







Oscillation resistor connection terminal 
























| 4 | Power supply terminal (positive, system supply Vcc) 
Terminal for connection of capacitor for booster (positive) 





Terminal for connection of capacitor for booster (negative) 
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(Vop = OV, Ta=25°C) 
°C 
°C 


ABSOLUTE MAXIMUM RATINGS _ 





Ratings | 





















Operating temperature —30 to 85 . Le 
Storage temperature Tstg —65 to 150 . Le 
Soldering temperature and time 260°C, 10s (at lead) po 


MELECTRICAL CHARACTERISTICS (Vpp=0V, Ta=-—30 to 85°C) 


[Pes | Sint [Gertie [im | > | ie | 
Output voltage Vo  =16.0 | V 
Stationary current = =—s | lo = 

Output impedance Ro lo=l0mA, Vi= —-5V = | 


Booster power conversion efficiency Pat | lo>=5mA, Vi=—5V 90 
Input leakage current ls OSC1 terminal, Vi= —8V a 


Rosc=1MQ, V;=—5V 











Booster current consumption lopr 


R 
> 





uA 














Bee 


R 
> 


Oscillation frequency kHz 


el 
ole 





MRECOMMENDED OPERATING CONDITIONS (Vpp=0V, Ta=-—30 to 85°C) 


Parameter 


Booster start voltage 


Symbol Conditions Unit 


— Typ 





Rosc = 1M, C,/C2S1/20*! 


Vstal C.=10uF Ta=—20 to 85°C 


Vsta2 Rosc= 1 MQ 


5 


External resistance for oscillation 


Ri min *? 


Be 


=. 
> 







= 
N 


R x 
1 | © 


Rose 680 


Ci, C2, Cz 





| Capacitor for booster 


*1 Recommended circuity in low voltage operation is shown below. 
*2 Ri min depends on input voltage as shown below. 
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Recommended circuit in low voltage operation 


Rt min (kQ) 


C1=10uF 





D1 (VF(1F = 1mA) S$0.6V) 


TYPICAL PERFORMANCE CHARACTERISTICS 


fosc (kHz) 
fose (kHz) 


8 
680K 1M : 100 
Rosc (Q) Ta (C) 


ig. 1 Oscillation Frequency (fosc) vs. | Fig.2 Oscillation Frequency (fosc) vs. Fig. 3 Booster Current Consumption 
External-Resistance (Rosc) Temperature (Ta) (lopr) VS. Input Voltage (Vi) 





lo (mA) 


Fig. 4 Output Voltage (Vo) vs. Fig.5 Output Voltage (Vo) vs. Fig.6 Output Impedance (Ro) vs. 
Output Current (lo) Output Current (lo) Input Voltage (Vi) 
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aS ail a A Ak aac NE cn al ali ar le ote) 
ta ce io 












100 — 40 
SSS 

CCEPRS eT 

ea lee 


Pets (%) 
It (mA) 


Pett (%) 





0 0 

0 10 20 30 40 50 
io. (mA) 
Fig. 7 Power Conversion Efficiency 
(Pett)/Input Current (li) vs. 








0 0 
01234567 8910 











fosc (Hz) 
Fig.9 Power Conversion Efficiency (Pets) 
vs. Oscillation Frequency (fosc) 


— fo (mA) 
Fig.8 Power Conversion Efficiency 
(Pett)/Input Current (Ii) vs. 
Output Current (lo) 







Output Current (lo) 





Pets (%) 


vs. Oscillation Frequency (fosc) 
HICIRCUIT DESCRIPTION 


®C-R Oscillator 
The SCI7660C contains a C-R oscillator for internal 


OSC1 @—<«-—_ | | | | ] 
' External clock 
se es ee ; | OSC2 @ Open 
oscillation. It consists of an external resistor Rosc _ Osc2 . me 
connected between the OSC1 pin and OSC2 pin. C-R Oscillation External Clock Operation 





®@ Voltage Converters 
The voltage converters double the input supply voltage (Vi) using clocks generated by the C-R oscillator. | 
A doubled voitage can be obtained with a booster capacitor between CAP+ and CAP-—, and with a 
external smoothing capacitor between V| and Vo. | 


Vcc | = 
(+5V) —7— Vo =O0V 


| 
GND cae a —5V 


i 
(-5V) NO aN -10V 


Typical doubled voltage relations 
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MIEXAMPLE OF APPLICATIONS 





® Parallel Connection (Output impedance can be reduced by parallel connections.) 








@ 
Vo=—10V Parallel Connection 





® Positive Voltage Conversion (Input voltage can be doubled toward the positive side with diode.) 





Vpp = OV 









Positive Voltage Conversion 






® Cascade Connection (Cascade connection of SCI7660 further increase the output voltage. Note, however, 


that the cascade connection increase the output impedance.) 


Voo =Vi= —5V 
C) 





Voo (OV) ————_-_—+}- 
Vi (—5V) <<a —Vpp 
Vo (- 10V) 7 non 
Vo (—15V) 
2nd side 


1st side 


Cascade Connection 


I-19 








®@ Negative Voltage Conversion+ Positive Voltage Conversion (This circuit produces outputs of —10V and 
+3.8V from the —5V input by combination of voltage doubler circuit and positive voltage Conversion circuit.) 


C4 10uF 


Negative Voltage Conversion + 
Positive Voltage Conversion 





HIPACKAGE DIMENSIONS 


0.382Max 
(9.7Max) 8-pin DIP 


8 


= 
° 
4 
< 
~ 


0.130+°9.002 9.173270 
3.3+0.05 


0.100000 .018 40.004 0.300 ~0.355 
(2,540.25) 0.46 +0.1) (7.62 ~9.02) unit: inch 
(mm) 
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_PF110-05 


| SCI7661C/M 


CMOS DC/DC CONVERTER 


@95% Typical Power Efficiency 
® Doubled / Tripled Output Voltage 
@ Internal Voltage Regulator 


MDESCRIPTION 
The SCI7661C CMOS DC/DC Converter features high operational performance with low power dissipa- 
tion. It consists of two major parts: the booster circuitry and the regulator circuitry. The booster 
generates a doubled output voltage (-2.4V to -12V) or tripled output voltage (-3.6V to -18V) from 
the input (-1.2 to -6V). The regulator is capable of setting the output to any desired voltage. The 
regulated voltage can be given one of the three threshold temperature gradients. 


MFEATURES MBLOCK DIAGRAM 
@High performance with low power dissipation 
@Simple conversion of Vin (-5V) to | Vin | (+5V), ? 

2 | Vin | (+10V), 2Vin (-10V) or 3Vin (-15V) | — ~ 
@On-chip output voltage regulator ae 3 
@Power conversion efficiency — Typ95% fe] o 
@Temperature gradient for LCD power supply — 0.1%/°C, ’ 2 

0.4%/°C or 0.6%/°C 2 


power off — Max 2uA 
@Cascade connection — two device connected: 
Vin =-5V, Vout =-20V 
@On-chip C-R oscillator 
@Package-:-----:+++-+--- SCI7661C ----- 14-pin DIP (plastic) 
SCI7661M:----- 14-pinSOP (plastic) 


j~——-——- Booster ——~- bee Regulator 





PIN CONFIGURATION MIPIN DESCRIPTION 


CAP1+, CAP1- Terminal for connection of capacitor for doubler 

CAP2+, CAP2- Terminal for connection of capacitor for tripler 

TC1, TC2 Temperature gradient selection terminal 

Vin Power supply terminal (negative, system supply 
GND) | 


Vout Output terminal at tripling 

Vreg Regulated voltage output terminal - 

RV Regulated voltage control terminal 

Poft | Vreg output ON/OFF control terminal 
OSC2, OSC1 Oscillation resistor connection terminal 


Vpp Power supply terminal (positive system supply 
Vcc) 


The same pin configuration in 
DIP and SOP 
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Symbol Min- 


Vi 
Input terminal voltage 
Vo 


Allowable loss 


















Vo 
Output voltage 
Vreg -18 V Ri. =? RRV =1MQ, 
Vo=-18V 
RL=° RRV = 1MQ2 


Regulator operating voltage 
Vout = -15V 


a 
TC2 = TC1 = Vout, RL = 
kHz | Rosc=IMQ 


| stevonary current | ta 





Regulator current. 
consumption 












< 
ne) 














Oscillation frequency 


AVreg 
AVOUT *Vreg 


Booster power conversion 
efficiency 


Regulated output voltage 
fluctuation 






-~18V <Vourt < -8V, a 
Vreg = -8V, RL = Ta =25° 





Regulated output load 
fluctuation 


VouTt= -15V, Vreg = -8V, 
Ta= 25°C 

0<Iout <10mA, TC1=Vop 
TC2 = Vout 












Alout 


Rsat 


VRVO 








Regulated output saturation 
resistance 





Rsat= A (Vreg - Vout) /Alout 
0<lIoutr <10mA, RV = Vop, 
Ta=25° 









TC2=Vout, TC1 =V oo, Ta= 25°C 
TC2 =TC1= Vout, Ta=25°C 
TC2 =Voo. TC1 = Vout, Ta =25°C 













Reference voltage 


_ [Vreg(50°C)I- |Vreg(0 °C)! 
50°C -0°C 












Temperature Gradient 


1 
56 tee et oe 
iVreg(25°c)| * 100 





Input leakage current 
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Mi RECOMMENDED OPERATING CONDITIONS (Ta = -30 ~ 85°C) 


Ratings 
Parameter Symbol Unit Remarks 
7 Rosc = 1MQ,C, 2 10uF *2 
Booster start voltage CL/C, S 1/20, Ta = ~20to 85°C 
Rosc =1M 





*1 Vpoo =0V 
*2 Recommended circuity in low voltage operation *3 Ri min depends on input voltage as shown below. 
is shown below (Vin =-1.2V~-2.2V) 


Rue min (kQ) 





D, (VF (lp = 1 mA) S0.6V) 


MiPERFORMANCE CURVES 














ee eae 
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5 A a el a OO 
Se i 

Pee I lle gayecey 
Bee ae cere ere: 


ttt ttt tt vin 2-304 
oe ea 
Bae Z 













Vin =-5V 
Vin =-3V 























loprt (uA) 


















100K 680K1M 10M 
Rosc (2) 

Fig. 1 Oscillation Frequency (fosc) vs. 

External - Resistance (Rosc) 















TPC) VIN(V) 


Fig. 3 Input Voltage (Vin) vs. Booster 
Current Consumption (lopr1) 






Fig. 2. Oscillation Frequency (fosc) vs. 
Temperature (Ta) 
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lour (mA) 
Fig. 4 Output Voltage (V our) vs. 
Output Current (lout) 








Fig.6 Output Impedance(Rour ) vs. 
Input Voltage (Vin) 


Fig.5 Output Voltage (VouT) vs. 
Output Current (lout) 





|-23 




















190.7] 


vopotate | | Et 
PARR ET 
Se {4 
ss ins Be 
Vin =-2.0V PT TN 







= 
awe 
ae 
















o 
Cc 
«4 
N 
°o 
3 
> 
o 
Cc 
por] 
wW 
o 
3 
> 


ay 
i 













ome ANTS 
EL Zoe 
eV A_[ 
WW /4ona a 
Sea a 
oa 


c¢) 10 20 30 40 50 
lout (mA) 


Fig. 7 Power Conversion Efficiency 
(Pett) /Input Current (lin) vs. 
Output Current (f out) 
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Fig.8 Power Conversion Efficiency 
(Petf)/Input Current (lin) vs. 
Output Current (four) 
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Fig.9 Power Conversion Efficiency 
(Peff) vs. Oscillation Frequency 
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Fig. 10 Power Conversion Efficiency (Peff) 
vs. Oscillation Frequency (fosc) 







Fig. 11 Output Voltage (Vreg) vs. Output 
Current (lout) 


Fig. 12 Output Voltage (Vreg) vs. 
Output Current (lout) 
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Fig. 13 Regulated Output Saturation 
Resistance (Rsat) |Vreg - Vout| — lout 


HICIRCUIT DESCRIPTION 


@ C-R Oscillator OSC1 ¢—=— AU 
The SCI7661C contains a C-R oscillator for in- Rose External Clock 
ternal oscillation. It consists of an external 


resistor Rosc connected between the OSC1 pin 
and OSC2 pin. C-R Oscillation External Clock Operation 


Fig. 14 Output Voltage (Vreg) vs. 
Temperature (Ta) 





OSC2 Open 


OSC2 





@ Voltage Converters 
The voltage converters double/triple the input supply voltage (Vin ) using clocks generated by the 
C-R oscillator. Voo =0V 
Vcc = 


H 
(+5V) ——t+-— Voo =0V Vin =-5V 


GND ——— Vin =-5V 








(-5V) at CAR 2-=2N inn =-10V Vout =3Viw =-15V 


Typical Doubled Voltage Relations Typical Tripled Voltage Relations 
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a ce I ET ee 
@ Reference Voltage Generator and Voltage 

Regulator 
The reference voltage generator produces refer- 
ence voltage needed for operation of regulator 
circuit. The voltage regulator is used to regulate 
a boosted output voltage and its circuit contains 
a power-off function which uses signals from 
the system for on-off control of the Vreg output. 


Control signal 


Rrv=t00kQ2 to 1IMQ 


Voltage Regulator 





@ Temperature Gradient Selector Circuit : 
The SCI7661C provides the Vreg output with a temperature gradient suitable for LCD driving. | 


© open Gradient Assignment 


L (VouT) L (Vout) -0.4%/°C 
L H (Vpp) -0.1%/C ON 
H (Vpp) -0.6%/°C ON 
-0.6%/°C ON Cascade connection 
OFF (Hi-Z) 
OFF (Hi-Z) 
OFF (Hi-2) 
OFF (Hi-Z) Without regulation 





NOTE: The potential at Low level is different between the Poft pin and the TC1/TC2 pin. 


MEXAMPLE OF APPLICATIONS 


@ Voltage Doubler and Tripler @ Voltage Tripler + Regulator 
A doubled voltage can be obtained at Vour Vreg Output is given a temperature gradient, 
(CAP2-) by disconnecting capacitor C2 from after boosted output Vour regulated. In this 
the tripler configuration and shorting CAP2- connection, both Vour and Vreg can be 
(pin 4) and Vour (pin 8). taken out at the same time. 


Vout= -15V 


C3 10uF 





Tripler + Regulator 
Voltage Tripler (-0.4%/°C selected as temperature gradient) 





@ Parallel Connecti n 
Parallel connection of n circuits:can reduce 
Rout to about 1/n, that output impedance 
Rout can be reduced by connecting serial con- 
figuration. A single smoothing capacitor C3 
can be used commonly for all parallely con- 
nected circuit. . Vour=-15V Vreg=-10V 
In parallely connection, a regulated output 
can be obtained by applying the regulation 
circuit to only one of the n parallely con- 
nected circuit. 

@ Cascade Connection 
Cascade connection of SCI7661C (by connecting Vin and Vour of one stage to Voo and Vin respec- 
tively of the next stage) further increase the output voltage. Note, however, that the serial connection 
increases the output impedance. 





Parallel Connection 
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V reg=- 15V 





oo a: Serial Connection 
@ Positive Voltage Conversion 

The input voltage can be doubled or tripled toward the 
positive side. (In the doubler configuration, capacitor 
C2 and diode D3 are disconnected and the diode D3 
shorted at the both ends.) In this case, however, the 
output voltage decrease by Ve (forward voltage). 
For example Voo =OV, Vin =-5V and VF=0.6V, then 
Vout =10V -3 x 0.6V=8.2V (if doubled, 5V-2 x 0.6V= 
3.8V) 7 





Positive Voltage Conversion D1, D2, D3: Shottky 
| diodes with small Ve are recommended. 

@ Negative Voltage Conversion + Positive ieee? 
Voltage Conversion / 
This circuit produces outputs of -15V and 
+8.2V from the -5V- input. Note that this 
configuration causes higher output impedance 
than in a single function (negative or positive 
voltage converter). | 


Vout1=-10V 


Vin =-5V © 





Negative Voltage Convertion + Positive Voltage Conversion 


@ Changing the Temperature Gradient through Use of External 
Temperature Sensor (Thermistor) 
The SCI7661C has a temperature gradient selector circuit in its 
regulator. It selects any one of the three gradients: -0.1%/ °C, 
-0.4%/°C and -0.6%/°C. It is necessary that the temperature 
gradient can be changed to any other value by connecting a 
thermistor in series to the output voltage control resistor Rrv. 





Example of Change of Temperature Gradient 


EIPACKAGE DIMENSIONS 
ire 14-pinDIP 7 7 14-pin SOP 


(19.0201) 0.402 10.008 
(10,2 +02) 
: et ILI IL SL SST 
| se Index Be 38 
oa en Ge on ee on om : ‘ : Nb “ 
1 7 ae 0 
: : : __ 3 
ininipinigial 


0.006 + 0004 
(0.15 +01) 


sono : Sahpk 0.050 + 0.00 
Cisasors)_|Itoaee 30 62 - 9. : me 0.016 +0004 
arf (0.4201) o> 2 om ce, 
unit : inch . . unit : inch 
(mm) 1 ae . (mm) 


'| 0.016 
al (0.4) 


+ 





+ 


0.004 + 0.003 |10.087Max 
(0.14008) 11 (2.2Max) 
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PF219-03 


7 SED3064F 


CMOS 8X8 ANALOG SWITCH ARRAY 


@Low ON state resistance 
@Built-in address decoder and 
control memory for switches 


DESCRIPTION 


The SED3064F is a CMOS LSI 8 x8 analog switch array incorporating a built-in address decoder and memory 
control for switches, moreover, with data reset mechanism for each switch. This circuit consists of 64 cross 
point switches in 8 X8 array. Any one of the cross points can be selected, and can be turned on or off. 
Either analog or digital power supply is applied to the circuit depends on the DC voltage level of signals. 


Since the difference of “ON” resistance values between each switch on circuit is very small, change in 
(voltage) level for signals can be minimized. 


MIFEATURES 
@8 <8 analog switch array 


@Low “ON” state resistance:::::::es reer errr 1252 Max at Vop— Vee =10V 


@Maximum rating voltage ---+ eerste eee eee Vpp —-Vss=7V (on any logic pin) 


Vop — Vee =13V 


(On any junctor or line) 
@Built-in address decoder and control memory 


@Separated power supply for switch array and logic circuit. 


@"ON” resistance allowance -::1---:-strerree 252 (Max) 
@Package See CET CET TCE PARE ROT eee 48-pin QFP (plastic) 
MIBLOCK DIAGRAM 


D7060504D30201D0 MR J7 J6 55 J4 J3 J2 JI JO 


Analog Switch 


3 
3 
ra) 
g 
2 


Array 


Level Shifting Circuit 
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EIPIN CONFIGURATION | 


wn 










[else] om |S] ome |S] ome 
ti we |] os [a] us |] nc | 
pz] nc | u] oe [wl] we | wl nc | 
3] me fe] oo fat i [a] we 






LAN nana 








MPIN DESCRIPTION 


AO to A2 Control memory address input 


AE Control memory address enable input 

MR Master reset input 

DO toD7 Control memory data input 

JO to J7 Analog switch array input/output (junctor) 
LO to L7 Analog switch array input/output (line) 
Vop Positive analog/digital power supply 

Vss Negative digital power supply 

VEE Negative analog power supply 

NC No connection 


MIABSOLUTE MAXIMUM RATINGS 


ae 3 
, “0.8 to7 | 


Supply voltage | —0.3 to 16 
—0.3 to 16 


Input voltage V Vss—0.3 to Von +0.3 
i : | Vee—0.8 to Vpp + 0.3 


25 

“00 C 
=65 to 15 C 
Z8C, 10s (at lead) 


MIELECTRICAL CHARACTERISTICS 
@DC Electrical Characteristics | (Vop=5V, Vss=OV, Vee=—5V, Ta=25°C Unless Specified) 





Supply voltage _ 
Digital 
Analog 

On state resistance 


Input/Output off state leakage current lorr 


Difference in on state 
(resistance between any switches) 


Input voltage ee 





Quiescent device current 
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m 


[Parameter | Symbot_| Conditions [Min 
Ba ea a 
[Swichcnetines cy | vas oF 
ec to v= 

foe eee 
en ae 


@AC Electrical Characteristics _Wop= 5V, Vss=OV, Vee=—5V, Ta=25°C Unless Specified) 


Symbol Typ Unit 


Vig=5V(P-P) 
RL=10kQ | yoo- =Vos= Ein 
fin = 1KHZ Vop — Vss = 5V 
Vop — Vee = 5V 
Vis=5V (P—P) 
oa R= 1ko 
ot) dB= — 3dB 


Vi,=5V (P—P) 
fin = 1MHz 
Rp =1kQ 

















he 
co 
> 


A 
pF 
pF 
pF 
pF 

































Sine wave response 
(Distortion) 


aN 









Maximum frequency responce 


(aoe ‘ON” ) 
(Sine wave input) 


= 
2 
N 








Feedthrough 
(Channel “OFF” ) 


Crosstalk between any - 







two channels 
























Propagation delay time Seinck “ON” 

signal input to signal C. =50pF 

output RL =10kQ 
(Jn—Ln) t-=tr=20ns (input signal) 
























Tum “ON” propagation delay t crn 
data input to signal output — an =10kQ 

(Dn—Jn or Ln) teHL t= ae (input signal) 
C.=50pF 


Address enable to signal output 


(AE —Jn or Ln) 


Minin esowtepiewah | te | 
Minimum [Ades toRE[ te [ 
setup time [oaaintoAE [ts | 
pol ee er 
hold time Data in to AE 

Memory reset time 

Memory reset recovery time 


@Timing Chart 





Ri =10kQ 
tr=tr=20ns (input signal) 
















n 





Switch 
Control 
Signal 


Vee Voo 
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HIDESCRIPTION FOR MECHANISM — 

@Address Decoder 
8 address lines are decoded by the Sonbinetion of three ADDRESS (AO, Ai, A2) inputs wien the ADDRESS: 
ENABLE (AE) is Low. The control memory is selected with the decoded output. All.switches have corre- 
sponding control memory provided with data reset for each. A “1” written into a memory cell turns the corre- 
sponding crosspoint switch"ON” while a “O” causes the cross point to turn “OFF”. Since the ADDRESS LINE 
(Ln, n=0 to 7) is corresponding to Analog Switch Array output. JO—LO is turned on by selecting LO (AO = 
"L”, A1="L’”, A2="L”) for ADDRESS LINE, and also inputting “1” to DO for INPUT DATA. 


A2 Ali AO LINE | D7 D6 D5 D4 D3 D2 Di DO! Q7 Q6 Qh Q4 Q3 Q2 AI Q0 


X X X X X X X XFL EL LE LE L LL 
X X X X X X XK xX NO CHANGE OF STATE 
d7 dé d5 d4 d3 d2 di d0/|d7 dé d5 d4 d3 d2 di dO 


rf = 
r= x 
<x x 
<x x 


L 
L 
L 
L 
“a 
L 
L 


oF ror rer me 
Tb for rr 
[ em eo ar 


r 
a & 
i i 





X: Don’t care condition 
di ('=O to 7): Data (either “1” or “O”) 


@Control Memory 


When the previous decoded output is fixed to high level, Dn (n=O to 7) the INPUT DATA is read in. 

“1” written into INPUT DATA turns the corresponding crosspoint switch “ON” while “O” causes ine crosspoint 
to turn “OFF”. 
Since Control Memory provided with DATA RESET is corresponding to each switch one-to-one, it is possible to 
fix every switch to either “ON” or “OFF”. 







Switch 

Level Control 
Shift Signal 
Circuit . 

Decoded 

Output 

MR 
ee PE 





Vss System . Be Vee System 
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Transmission Gate 


Control 


Switch 
Signal 


JO 


Jl 


J2 


J3 


J4 





J5 


J6 


On chip 8X8 Analog Switch Array is controlled by the output of the previous control memory. 


@Switch 


JeUBIS [043U0D YO}IMS 


Pll 
Pll 


‘| 
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48-pin QFP 


z= 
$s 
4 4H 
we 
~ 

No 
o~ 


PACKAGE DIMENSIONS 





MIPERFORMANCE CURVES 












= OV) 
ae 
9 


CACC 
ACCA T 


5V, Vss=Vee 
Ta (C) 
Tar, Turr Temperature Characteristic 
(Vpp =5V Vss =O0V. Vee 5 5V) 


Vis : Input Signal Voltage (V) 


Ron (Vpo 
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PF186-03 


a EV Loree 


MOS AREA IMAGE SENSOR 


@2/3-inch Size Solid State Imaging Device 
@244 (Horizontal) X 244 (Vertical) Photo Sensor 
Incorporated 





MM DESCRIPTION 
The SEA7OOOH is a MOS area image sensor designed for use with black-and-white video cameras. Imple- 
mented in unique technology, the sensor features suppressed blooming and low noise. 
Because of the 2/3-inch size, the SEA7O00H can be used with low-cost standard lenses. Combining it with 
a dedicated synchronization control LSI enables the user to easily build a compact video camera with high 
packaging density. 


MIFEATURES 
@Photo elements:::::: 244 (horizontal) <X 244 (vertical) @Peripheral circuits supported by dedicated 
@Resolution ---++---ee eee 180 TV lines (horizontal) synchronization control LSI 


X180 TV lines (vertical) @Highly resistant to vibration and shock (operable 
@Low voltage operation (7V) and low power under vibration) 


consumption (7OmW) @Package sss 20-pin DIP (ceramic) with 
@Bilooming suppressed by special technology optical glass 
@Light-receiving area-:::::--s 8.8mm X 6.6mm 
MBLOCK DIAGRAM MICIRCUIT CONFIGURATION 


The SEA7OOOH consists of three blocks : 

photo element (photo diode cell) block, 

horizontal shift register block, and vertical 

shift register block. 

@Photo element block 
244 selection lines V1 through V244. run 
horizontally and 244 signal lines H1 
through H244 run vertically. A photo 
element consisting of a MOS transistor 
Trij and a photo diode Dij is located 
at each crossing point. 

@Horizontal shift register block 
This block consists of 488 bit shift — 
registers and MOS transistors TGi that 
are controlled with the output HGi of 
each bit as the gate signal. 

@Vertical shift register block 
The vertical shift register block consists 
of 244 bit shift registers. The output of 
each bit becomes the scanning line Vj. 



















CLHI CLH2 HIN HS HWELL HOUT 


2 a 


O 
OR. SHIFT REGISTER 






PHOTO 
ELEMENTS 






PHOTO ELEMENT 


: V244 


O 
SUB GWELL VIN CLV1 CLV2 VS 








' Dij 


| 
' 
! 
| 
iS 

















1-33 








- PINCONFIGURATION == 3=) ~=~—— PIN DESCRIPTION 


Terminal Function 


SUB Board voltage 


[Pin No. 
ae 
| 2 | GWELL | Well voltage. 
ee 
Lae 









Vertical S. R. input 
7 Vertical S.R. clock 1 
| 8 | CLV2 — Vertical S. R. clock 2 
| 9 |VS Vertical S.R.source 
| 10 | VWELL | Ground voltage (Vv) 
Lae 
Lae 













VOUT | Shift register output 


15 HWELL VIDEO | Video output . 


HOOOZ VAS 


| 14 | HOUT | Horizontal S..R. output 
| 15 | HWELL | Ground voltage (H) 

Horizontal S.R. source 
18 
| ta | 


13 VIDEO 





VWELLLJ 10 






Horizontal $.R. input 
CLH2 | Horizontal S.R. clock 2 


| 20 | CLH1 | Horizontal S.R. clock 1 
iene. 5 No connection _ 


(VWELL=HWELL=O0V, Ta=25°C) 


MIABSOLUTE MAXIMUM RATINGS 


fesothaan: J a eee 
eames ed =0.8t01 V 

=0.8t010 
= Toto60 


Storage temperature Tstg — 20to80 °C 








Vu 
VW 








Soldering temperature/time 260°C, 10s (lead only) Fo 


*1: Hin, CLH1, CLH2 *2: Vin, CLV1, CLV2 
MELECTRICAL CHARACTERISTICS. 
@Recommended Operating Conditions (VWELL =HWELL=0V, Ta=25°C) 


Horizontal clock frequency 
Vertical clock frequency | fav | eT 


Visi Ws 
Low level input voltage | Viist.Vvsu 

GWELL voltage | 

SUB voltage 





@Opto-electrical Characteristics (VWELL=HWELL=0V, Ta=25°C) 


Symbol Conditions | Min _| 
Saturated light quantity Lsat Vvinco= 3. 0V | — | , 
Sensitivity S Vuinco= 3.0V 


Horizontal resolution 
Vertical resolution 
Power consumption 
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@Timing Chart 





f 





VIDEO a 
FC hee bP tt te oe or ke lo ie de eer loa | 
| ® 

VN a eS 

CLV1 fl f] fl fl = Nee aes Nee oN 

CLV2 fl fl Nl fl nl nl n il Nn Vvsy 
enae eee Vs 

aA (re Sar aaa 


7 a | | | S| RS ) S| OO) A» OR» SO | 
Vertical drive pulse 


- IH 
VIDEO 42tts 
HIN 
g 4ites . 








HIN 

CLH1 1H : 63.556us 
Its: 0.216 ys (fot => -) 

CLH2 


Horizontal drive pulse 


HEPACKAGE DiMENSIONS 





1.00 £0.01 
(25.40 £0.25) 









20-pin DIP (ceramic) 






(16.00 #0.004 ) 














a) ole 
32183 |88 
Sle Sah 
2818/38 
SfIS2Zjo8 
cles|ox 





ight- ivi rea 
0081 Typ Light-receiving are 
(1.30 Typ) 









0.01 40.004 












(0.25 £001) 
.018 TyP “ 0.89+0.012 
| (46 Typ) eel L (22.6503) | 

0.10 Typ 3 

(2.54 Typ) Brg Sos ags 
of unit > inch 
*e (mm) 
S 

















MIEXAMPLE OF APPLICATION (Peripheral Circuit Configuration) 











Image 
Sensor 


SEA7000H 












Sampling & 
Integration 
Circuits 








Sampling pulse 


| Clock pulse 



















Clamp pulse 


Blanking pulse 


Process Amp. 
7, White & Black 


Sens. Drv. & 
Sync. 









Generator clip, Blanking 
Main Amp. 
NTSC. 
X'tal (fo=9.2517MHz) Composite 
video signal 


Video Camera Block Diagram 





* ‘Sync. control LS! (flat plastic package) is available as a system support IC. (SED3081F 21) 


[Precaution to handie] 


Wi 
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The image sensor SEA7OOOH is a MOS LSI, so protect it against electrostatic breakdown. Never touch the sensor with- 
out grounding your body and the tools. Connect a resistance of about 1MQ between the body and GND in series to 


ensure safety. e 
Do not touch the glass surface of the device. Wipe the surface, if soiled, with a clean applicator. 
Take care not to drop the device, which has a glass cap. 





@244 (Horizo 


PF340-02 


_SEA7010H 


MOS AREA IMAGE SENSOR 


@8 mm Size Solid State Imaging Device 


ntal) X 244 (Vertical) Photo Sensor 


incorporated 


MIDESCRIPTION 


The SEA7010H is a MOS area image sensor designed for use with black-and-white video cameras. Imple- 
mented in unique technology, the sensor features suppressed blooming and low noise. 


Because of its 8mm size, the SEA7010H can be used w 


ith low-cost standard lenses. Combining it with a 


dedicated synchronization control LSI enables the user to easily build a compact video camera with high 


packaging density. 


MFEATURES 
@Photo elements:::::: 244 (horizontal) X 244 (vertical) 
@Resolution +--+: 180 TV lines (horizontal) 


x 180 TV lines (vertical) 
@Low voltage operation (7V) and low power 
consumption (5O0mW) 
@Blooming suppressed by special technology 
@Light-receiving area: 8 mm Size (5.3 mm X 4.0 mm) 


MIBLOCK DIAGRAM 












CLH1 CLH2 HIN HS 


esr 


O—O 
HOR. SHIFT REGISTER 
22 







PHOTO 
ELEMENTS 











as Trij 


PHOTO ELEMENT 






V244 


a 


VIN CLV1 CLV2 VS 






: Dij 


i 
i 


' 
1 
4 
4 
uu 



















O O O . 
SUB GWELL HSWL 


@Peripheral 


circuits supported by dedicated 
synchronization control LSI 

@Highly resistant to vibration and shock (operable 
under vibration) 


@Package --::::::: 20-pin Shrink DIP (ceramic) with 
optical glass 
MICIRCUIT CONFIGURATION 


The SEA7OI10H consists of three blocks : 

photo element (photo diode cell) block, 

horizontal shift register block, and vertical 

shift register block. 

@Photo element block 
244 selection lines V1 through V244 run 
horizontally and 244 signal lines Hi 
through H244 run vertically. A photo 
element consisting of a MOS transistor 
Trij and a photo diode Dij is located 
at each crossing point. 

@Horizontal shift register block 
This block consists of 488 bit shift 
registers and MOS transistors TGi that 
are controlled with the output HGi of 
each bit as the gate signal. 

@Vertical shift register block 
The vertical shift register block consists 
of 244 bit shift registers. The output of 
each bit becomes the scanning line Vj. 
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EIPIN CONFIGURATION IN DESCRIPTION _ 


Pino [Ferninall Function 
[1 [SUB [Board voltage 
[2 | GWELL [Well voitage 
[3 [HSWL [Reset pulse voltage 
[6 [VIN [Vertical SR input | 
8 few 
Eo , 

eth : 

13s] 
ae 
5 
i] 

























Vertical S.R. source 
VWELL |Ground voltage (V) 
| 12 [VOUT | Shift register output | 


HOTOZV4SS 


HS 








17 
VWELLLJ 10 


HS [Hor 

[18 [HIN [Horizontal SR input 
[19 [CuHa [Horizontal SR. clock 2 
[20 [CLT [Horizontal S.R. clock 1 
TR BING [No connection 


MIABSOLUTE MAXIMUM RATINGS 


Parameter Ratings 
Terminal voltage 
=0.3t010 
=0.3to 10 
Terminal voltage (Video bias) —0.3to10 


(VWELL=HWELL=0V, Ta=25°C) 


Operating temperature — 10to60 


Storage temperature | — 20to80 


Soldering temperature/time | . 260°C, 10s (lead only) 


“1 Hiy, CLH1, CLH2 2: Vin, CLV1, CLV2 
MELECTRICAL CHARACTERISTICS 
@Recommended Operating Conditions (VWELL=HWELL=0V, Ta= 25°C) 


[Horizontal clock frequency | fan Vas =7V — | 462) = | MHz | 
eu ee 

High level input voltage | VasuWwsw | | . 
iow tel mputvoiage _[_ Yea | 
GWELL voltage tems 

SUB voltage 7 Vsus Vsup= Vist, Vvsi 
Reset high level input voltage 


@Opto-electrical Characteristics. 


[Horizontal resolution | -Rw 
Pe 


Power consumption | 












































mW 
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Fes ee ae ae UTE aE I ee RN Sa 


@Timing Chart 








[ ag ~ Se ed : ° at a) 
Sooct Ut Uf ARRAN raat Or 
ODD 
lf ok Waal ar hk ou Ck Sho os oe a eee | 
625) 
—— 
VIN 


2] | oes | a DOesome | ME | eters | Seem! | CER: | [Renee | eS | SOs | HE 
cLv2 7 q Tl q n n nl rl n n 7 Ws 








== West 
a ae Toe TR ee ee ere ha ara 
~ Pee mea: be 
w) 
SOU f is acer ce eS Wee 
CLV1 ~T ®# fl n f 
CLVv2 Sous; (| eabncait | Mememeneeee | rene seat | eee 





Vertical drive pulse 


IA 


VIDEO aid 42t1s 











HIN 
sige 1H : 63.556us ; 
cin2 _fL_fL_ Ls Its: 0.216us  (foLH=4-) 





Horizontal drive pulse 














0.700 (17.78) 
0.500 (12.7) 
0.410 (10.5) 


0.380 (9.7) 






20-pin Shrink DIP (ceramic) 








0.421 (10.7) 
0.549 (13.95) 





0.333(8.45) 


0.067 
(1.7) 

0.146 
(3.7) 


Optical glass 


CHIP 


c 

= 0.559 — 
20 (14.2) 
ae | 
ro) 


0.070 £0.019 
(1.778 +95) unit : inch 
mm) 
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MIEXAMPLE OF APPLICATION (Peripheral Circuit Configuration) 


Image 
Sensor 


SEA7010H 


Sampling pulse 


| Clock pulse 


Sens. Drv. & Clamp pulse 


Sync. Blanking pulse 


Generator 


Composite sync. 


X'tal (fo=9.2517MHz) or VFO 


Regulator ee 7V, (9V) 


Sampling & 
Integration 
Circuits 


Process Amp. 
y, White & Black 
clip, Blanking 
mixer, etc. 
Main Amp. 


EIA 
Composite 
video signal 


Video Camera Block Diagram 





* Sync. control LSI (flat plastic package) is available as a system support IC. (SED3081Fe2t) 


[Precaution to handle] 


1. The image sensor SEA7010H is a MOS LSI, so protect it against electrostatic breakdown. Never touch the sensor with- 
out grounding your body and the tools. Connect a resistance of about 1MQ between the body and GND in series to 


ensure safety. 


2. Do not touch the glass surface of the device. Wipe the surface, if soiled, with a clean applicator. 


3. Take care not to drop the device, which has a glass cap. 
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PF187-03 


a SEA7100H 


MOS AREA IMAGE SENSOR 
@High Resolution 


@384 (Horizontal) X 485 (Vertical) Photo 
Sensors Incorporated 

@2/3-inch Size Solid State Imaging 
Device 





MIDESCRIPTION 
The SEA7100H is a high-density MOS area image sensor designed for use with black-and-white video 
cameras. Implemented in unique technology, the sensor features suppressed blooming and low noise. 
Because of the 2/3-inch size, the SEA7100H can be used with low-cost standard lenses. Combining it with 
a dedicated synchronization control LSI enables the user to easily build a compact video camera with high 


packaging density. 


FEATURES MICIRCUIT CONFIGURATION 
@Photo elements:::s:r cette 384(horizontal) X 485(vertical) The SEA 7100H consists of three 
@Resolution::-----:+-+++: 450TV lines(horizontal) X 350 TV(vertical) | blocks : photo element (photo diode 


@Photo elements arranged in a checkered pattern, and two- Cell). block, horizontal shift register 
line simultaneous reading which permits photo element inter- block, and vertical shift register block 


polation (including the interlace). 
@Low voltage operation (7V) and low power consumption (7OmW) @Photo element block 
@Blooming suppressed by special technology Photo elements are arranged in a 
@Light-receiving areass::ssceceeeeeeeeeeeeeeeeeeeeeeees 88mmX6.6mm Checkered pattern : [384 elements 
@Peripheral circuits supported by dedicated synchronization horizontal] x [485 elements vertical] 
control LSI = [186240 elements]. 485 selection 
@Highly resistant to vibration and shock (operable under vibration) _lines VI through V485 run horizontally 
@Package-s-:-e eee 20-pin DiP(ceramic) with optical glass and 384 X 2signal lines Hi through 


H384 (pair lines) run vertically. A photo 
IBLOCK DIAGRAM element consisting of a MOS tran- 
sistor Trij and a photo diode Dij 
is located at each crossing point. 
@Horizontal shift register block 
This block consists of 768 bit shift 
registers and MOS transistors TGi that 
are controlled with the output HGi of 
each bit as the gate signal. 
@Vertical shift registers 
485 shift registers are provided. Output 
PHOTO ELEMENTS VGj of each bit is supplied to the 
(186240 ELEMENTS) interlace part. 
@interlace 
This part receives vertical shift register 
output VGj, and converts it for inter- 
lacing. This output is scanning line 
Vj. | 








HS VIDEO] 
HN i HOUT i Piet oa CLV4 
O 











INTERLACE 








O—O O O--O 
SUB GWELL CLV3 CLV1 Vin FEVEN VWELL 
CLV2 FODD VS 
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_ EIPIN CONFIGURATION | I DESCRIPTION 







| 1 | SUB | 


Board voltage 









2 _|GWELL| Well voltage _ 
3 I.L. CLOCK 3 
4 CLV2 | Vertical S.R. clock 2 





201] HIN CLV1 | Vertical S.R. clock 1 


190 CLH2 Vin. | Vertical S.R. input 
18HCLH1 se FODD |I.L. clock (odd field signal) _| 
170 HS ae FEVEN | I.L. clock (even field signal) 


VS | Vertical S.R. val S.R. source - 
16] 
HOUT | 10 | VWELL | Ground voltage (V)_ 












15 HWELL | 41 | CLV4 [ILL clock 4 
14] VIDEO1 No connection 


130 VIDEO2 VIDEO2/| Video output 2 


12,)NC | VIDEO1| Video output 1 
VWELL L} 10 11) CLV4 15 


















Horizontal S.R. output 
Horizontal S.R. source 
Horizontal S.R. clock 1 


CLH2 | Horizontal S.R. clock 2 
| HIN | Horizontal S.R. input 


MABSOLUTE MAXIMUM RATINGS | ~ (VWELL= HWELL=OV, Ta=25°C) 


















tt RA A A tH 



































Parameter Symbol Ratings 

EEL SHIR Teta Vu | —0.3to 10 

(Garicaranin ee ciao ee W —— =0.3t0 10 

Terminal voltage (Video bias) Vviveo —0.3to 10 

Operating temperature Topr — 10t060 | 

Storage temperature Tstg 7 20to80 

Soldering temperature/time 960°C, 10s (lead only) 
*12Hin, CLH1, CLH2 ¥*2: Vin, CLV1, CLV2 
MIELECTRICAL CHARACTERISTICS . 
@Recommended Operating Conditions (VWELL=HWELL=0V, Ta=25°C) 






























Parameter Symbol Conditions Typ Max | Unit 
Horizontal clock frequency __ fein VusH = 7V = 7.16 cai MHz 
tery 15.74 = kHz 








Vertical clock frequency 
High level input voltage Vusu, VvsH 
Low level input voltage Vust, Vvsi 


GWELL voltage 
SUB voltage 

























@Opto-electrical Characteristics 












Parameter Conditions 

















Saturated light quantity 
Sensitivity 

Horizontal resolution 
Vertical resolution 
Power consumption 







Lsat | Vvineo = 3.0V 















Ss Vvineo = 3.0V 























Rv 
P = 4.625MHz, Vusu= Was =7V 
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| a ae a 


@Timing Chart 





VIDEO eae ala 
ODD 

(508) a a Se es ea Gee 
VIN at a eee 
cov1 ALLL LL 
cv2 SUUYeypepypuvuuprruvrypyrpurpypprpypuypupypuepapyie 
cLv3 [Lf i i i i ft th ff ft ll fl ll Uh ll A 
clv4 fp ft ffi hfllaiilnpamnhihpanpnnnnininpnn onan ap} 
ODD oo te ee eg See ee ge ee 
FEVEN” ST a ee ie 


VIDEO paral Y/ \( 
EVEN 


MG ea a a a ee os ee 
civ? ILLS a fe ne en. 
civ2 UUueruirpuvpyppypspypupypypuspvypprypuyppepyae iv 
ctv3 _|_ fff tt ft ft ft f pf 0 fe ft fie A fh fe fe f fe ff fp 
clv4 _f_ fifi ii hinmnpnhnihifpifhoiAnfnyapaopy 
FOO eee le el ee cee a 
FEV ccc pt ee 


Vertical drive pulse 


pe ty 


VIDEOS. i Tths 
UY 


HIN a 
a 70tis 








i tts 
HIN 
CLH1 1H : 63.556us 
ods 1 tts : 139. 68ns 
cetx2 LE LILI LS LM Pn 


Horizontal drive pulse 










1.004001 
(25,40 +025) 








(16.00 £0004 ) 





20-pin DIP (ceramic) 













g2isS igs 
cat “ ’ 
BELEEALE: 
28 |n8/98 
OSI62Z|o8 
alos|os8 


CHIP 
Light-receiving area 






0.051 Typ 
(1.30 Typ) 















) 






0.89 £0.012 
(22.65 #03) 





J 
B8 
io Oo 
+ +H 
oo 
DQ - 
gi 


+0 


unit > inch 
(mm) 


So 
a2 
o 
=) a 
~ {es 
No 
ore a 
ho 
a4 : a 
< 
a 
: a 
"TO 
x if 
0.11 Min : 
(2.80 Min) 
0.16 ~0.004(4.20 "8.10 
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WIEXAMPLE OF APPLICATION (Peripheral Circuit Configuration) 













~ Pre. Amp. | 
i. Sampling 
Image 
Sensor Pre. Amp. | 










Delay Line 





_ Sampling 


| Clock pulse 
pulse 




























Sens. Drv. & Clamp pulse Process Amp. 
Canaaion Blanking pulse clip, Blanking 





mixer, etc. 


Composite sync. 


Main Amp. 
l NTSC. 
X'tal (fo=14,318MHz) Composite 
video signal 


Video Camera Block Diagram 


* Sync. control LSI (flat plastic package) is available as a system support IC. (SED3181F 3a) 


[Precaution to handle] 

1. The image sensor SEA7100H is a MOS LSI, so protect it against electrostatic breakdown. Never touch the sensor with- 
out grounding your body and the tools. Connect a resistance of about 1MQ between the body and GND in series to 
ensure safety. 

2. Do not touch the glass surface of the device. Wipe the surface, if soiled, with a clean applicator. 

3. Take care not to drop the device, which has a glass cap. 
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PF354-01 


oA AY Ala 





CCD LINE SENSOR 


@2,048 Bits Photo-element 
@14um Pitch 


MIDESCRIPTION 
The SEA7521H is a 2,048 bits CCD line sensor which has a CCD analog shift register for reading image 
signals. It is possible to read a manuscript of B4 size (86.4cm X 25.8cm) by 8 line/mm. 
The SEA7521H is appropriate for facsimile, image scanner and industrial measurement/control system 
applications. . 


MFEATURES 
@Photo element € bee aloo :0'ONe..6 oo loo w ole Sbrelere. 026, * wie lara’ a1 Se 1ece-re 2,048 bits 
@Element pitch sited Si eee ielia cals a WTalene reps 10.076 ere we eracece iia iete. 9:fose 1 4um 
@Data transmit frequency ere 1MHz (Typ) 
@Saturation voltage coi slate taco ats ale ined whoa 0 dea velar aan aoe ve twaetals 10V (Typ) 
@Saturated exposure value «77:77 srr 1.0 Ix*sec (Typ) 
@Photo response ai ob. 6-a ave. 6:.010.W 0S 0 70-8 "0.00 eo Wie. 68 6sdvale''e 8s. byeve.s- 078: 1.0 V/Ix°sec (Typ) 


@improvement of blue response by using P/N photo diodes 

@Elements exclusive to black level are incorporated 

@Sample-hold circuits are incorporated for output signal 

@2 phases clock for CCD analog shift register 

@Single power supply ----vrceeeeer eee 12V 

@Package aisivi dina sl bGiolee oois,dicie Dalat GS ge Saite whale ee SAM alee oeete 22-pin DIP (CERDIP) with optical glass 


MBLOCK DIAGRAM 


CCD Analog Shift-register 


Transfer Gate 
Accumulation Electrode 


[Accumulation Electrode 
SECSERSSRSSERSERRET | Pocsoe |] Bei : 
Li Accumulation Electrode 


Accumulation Electrode a, ae 


Transfer Gate 


CCD Analog Shift-register 
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|MPIN CONFIGURATION © | | PIN DESCRIPTION Ea tae 


Source of output transistor 
Substrate (GND) 
non-connection 
Sample-hold 
non-connection 

-| Substrate (GND) 
Substrate (GND) 
non-connection 
Clock (first phase) . 
Input source (for testing) 
Transfer gate 
non-connection 
Input gate (for testing 
Clock (second phase) 
non-connection 
Substrate (GND) 
Substrate (GND) 

| non-connection 
‘non-connection 
Drain of output transistor 
Reset gate 
non-connection 





HT2SZVa4S 





MIABSOLUTE MAXIMUM RATINGS | | | | -(Vss = OV) 












Terminal 
voltage 






—0.3 to 15 


Operation temperature —25 to 60 
Storage temperature —40 to 100 
Soldering temperature/time 260°C, 10s (at lead) ae 





MELECTRICAL CHARACTERISTICS 

@Recommended Operating Conditions | a (Vss=0V, Ta= 25°C) 

Unit 

Transfer clock 
Vet 


yp 








voltage [Low level| Va 
Transfer gate 
voltage 
Reset gate 
Sample-hold 
| gate voltage 


Note; The SP should be connected to the OD when the sample-hold function is not used. 
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@Clock Characteristics (Ta=25°C) 


Transfer clock frequency 1 f 4 = 


Reset gate clock frequency | fre | ‘i a 
Input capacity of 61/¢2 a = [pee dhe 
Input capacity of TG e Cie | = | 150 | 
Input capacity of R@_ | Cre | eae Oe 


Input capacity of SP _ Csp = 10 a pF 
































@Opto-electrical Characteristics 


(Vg=Vicg=Vre=Vsp=Vop=Vis=12V, Vig=0V, fg=0.5MHz, Optical accumulation time=10ms, 
A light source of 2,856K colour temperature, ee 


Photo response 





Unequainess of photo response | PRNU*! 
Unequalness of adjacent-photo response | PRNUN* 
Saturated output voltage Vsat 




















Saturated exposure value 


Dark output voltage 


DC power consumption 





Total transfer efficiency 
Output impedance 
Dynamic range 











*1 PRNU= a «100 [%] #2 PRNUN= es «100 [%] 
V: Average output voltage of all photo-elements V: Average output voltage of adjacent 32 photo-elements 
V: Output voltage of each photo-element V: Output voltage of each adjacent 32 photo elements 


MITIMING CHART 


tint (Optical accumulation time) \ 


On Ca ane rere e a 





¢1 1 2 3 4 5 6 7 8 9 10U_Jil V4 MS OE) Gm | 7 
1.039 1.040 104; 1080 


22 LLL LLL LLLP “LILI LIS 
Re UUUUUUUUUUUUUUUULUUUUUUIUUUUUUIUUIL § JU ULUUIL 


2238 
0S1 D1 02 D3 D4 D5 06 07 08 D9 010011012 013014 B81 B2 83 B4 BS BE DI5D16017 018019020 021022023 024025026 $1 S2 $3 $4 HH HH 7028009 3c 
: ‘ ' ' 
’ \ : ! 
| A ' 
' \ H ; i 


t 1 ‘ ’ 

’ t ' ' 

r t : 4 
OS2 ' ; ’ 

y ' ‘ 4 
Or as 
t ' ' \ 

! I ; Dummy ; 
‘ ' ' 


Black ref. 
Dummy output output Dummy output Effective output 1 output | 
(D1 to D14) (B1 to B6) (D15 to D26) (S1 to $2, 048) (015 to D26) 


Output duration of 1 line 





OS1: Output signal if the sample-hold function is not used. 
OS2: Output signal if the sample-hold function is used. 


The transfer clock (¢1/¢2) should be given 1,042 times and more. 
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HEPACKAGE DIMENSIONS 


22-pin DIP (CERDIP) 


1,638 £0.016 
(41.6404) 


1.220 (31.0) 


1.129 (144m X 2,048) 
(28.672 (14um X 2,048) ) 


; Photo 
Chip elements 
0.045 

(1.150) 


0.209 20.012 


0.413 
(10.5) 
0.380 +0.005 
(9,65 +013) 


Glass Chip 
0.10P X 0.394 = ] £0.004 
(2.54P x 10 =25.4401) 
0.470 10.020 
(11.94 #05) 


unit > inch 
(mm) 





{Precaution to handle] 
1. Handle the CCD line sensor carefully against electro-statics. Though SEA7521H is of such design as to be protected from 
electro-statics, some careless handling may cause the damage. 
2. Wipe off the smear on the front glass with alcohol or the like. Otherwise, it will appear as a dark spot. 
3. Use a visible radiation as the light incident to the device. Otherwise, the performance may not sometimes satisfy the 
specified characteristics. 
4. Don’t apply strong shocks to the device, which may cause the damage on the glass or other parts. 
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PF355-01 


SEA/S551H 


CCD LINE SENSOR 


@5,000 Bits Photo-element 
@7um Pitch 


MIDESCRIPTION 
The SEA7551H is a 5,000 bits CCD line sensor which has a CCD analog shift register for reading image 
signals. It is possible to read a manuscript of AS size (29.6cm Xx 42cm) by 16 line/mm. 
The SEA7551H is appropriate for image scanners, degital copy, and industrial measurement/control systems 


applications. 

MFEATURES 
@Photo element TO ECE TC ER OC a 5,000 bits 
@Element pitch Salad das aGcavarres aitesetay aera. 8 eve cb. Bus Teld Wie eee detands oles 7em 
@Data transmit frequency ---: ss 0.5MHz (Typ) 
@Saturation voltage wies.e ecg vende issaribye tate e\ wal ete Ste: averes aveveseyerea’s 0.6V (Typ) 
@Saturated exposure value «ot 2.0 Ix*sec (Typ) 
@Photo response eibie: 9500.0 ae W016. 00 asia le 6: G6 W's ane lee ASe-8 We Bare e, 08 0.3 V/Ix “sec (Typ) 


@improvement of blue response by using P/N photo diodes 

@ The signal output circuit has 2 step amplifiers, and it is enough output drive capability. 
@ The compensational output circuit is builded in, and it is easy to eliminate reset noise. 
@2 phases clock for CCD analog shift register 

@Single power supply adh Silo, Sia ie Sere a\'e 010.6 16: 0)'6 Sierelale Sieie-e 0% 12V 

@Package ail gobiteleubiale Sects ia ce ayaieion & oie oi ore elect e eiiscaiatece’s ogee sresiaie os sre 22-pin DIP (Ceramic) with optical glass 


MBLOCK DIAGRAM 


Transfer Gate 
Accumulation Electrode 





Photo-diode 


Accumulation Electrode 
Transfer Gate 





|-49 





‘PINCONFIGURATION ==~=—~—.—Ss~«*”~Ss«SWRP IN DESCRIPTION 


| Pin No. |PinName] Function 


SS 




















Substrate (GND) 

Source of output transistor 
No Connection 

Last gate clock (second phase) 
No Connection 

Input gate 3 (for testing) 
Input source (for testing) 
Substrate (GND) 

Clock (second phase) 

Clock (first. phase) . 
Drain of output transistor 
Transfer gate 

Clock (first phase) 

' Clock (second phase) 
Substrate (GND) 

Input gate 2 (for testing) 
Input gate 1 (for testing) 
No Connection 

Drain of output transistor 
Source of compensational output transistor 
Last gate clock (first phase) 

Reset Gate as ; 

(The NC should be connected to the SS) 








OOnN OO fPwWhD — 








HTSSZV4S 













- (Vsg=0V) 


MIABSOLUTE MAXIMUM RATINGS 


Syinba 


Voia, VIB, 
Transfer clock voltage Voit, Ve2a, 
g2B, Vg2L 








Transfer gate voltage ~ Vie 
Reset gate voltage Vre 
Output tr. drain voltage Vop 
Input gate voltage 
Input source voltage Vis 


Operation temperature T opr | —25 to 60 | . ‘ao ae 
Storage temperature |. oes 3 | —40 to 100 
Soldering temperature/time | 260°C, 10s (at lead) , Fo 









—0.3 to'15: 


re 














View Vica Vies 













MELECTRICAL CHARACTERISTICS . 
@Recommended Operating Conditions : | (Vss=0V, Ta=25°C) 


a 
Vo1a, Vere, 
, High level) Voir, Ve2a, V 
Transfer clock V 928, Vgat 
voltage “Vo1a, Vere, 
Low. level | Voi, Ve2a, 
V 928, Vg2i 


Transfer gate ae ee a ee a ae 







< 


< 






Output Tr. drain voltage Vop. 
Input gate voltage 
Input source voltage 
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@Clock Characteristics (Ta =25°C) 


Parameter Conditions 
Transfer clock frequency 








Reset gate clock frequency al 








Input capacity of dia, dza, O18, $28 CsaB | 
Input capacity of ¢11, dat Cot 


Input capacity of TG 
Input capacity of RG 






































@Opto-electrical Characteristics 
(Vg=Vrg=Vre=12V pulse drive, Von=Vis=12V, Vig=O0V, fs=0.5MHz, Optical accumulation time =10ms, 


A light source of 2,856K colour temperature, Ta = 25°C) 
Photo response R = 


Unequalness of photo response | PRNU*! au 50% of SE 
Saturated exposure value | _ 
Dark output voltage VorkK 
DC power consumption | 
Total transfer efficiency 


Output impedance Zo 
LL, a ae ae ee Be a 
os — Ves| 


























































Output votageCompensaionl output voltage | | V a eee ee ee ee ee 
*1 PRNU= v x100 [%] 


V: Average output voltage of all photo-elements 
V: Output voltage of each photo-element 


EITIMING CHART 


| 
a eee tint (Optical accumulation time) ——AA 4 


$1, Pit 1 2 2 4 15 16 17 18 19 20 


2516 2517 2518 


ax AO ls Fn Smee Ws i 8 Fa el Hs 
rs UILUIUUUILUIWUL__.§ JULI... JULI 


| | : S S | | 
Os Ot D2 D3 D4 D5 D6 D7 _D8 D29 _D30_D31_032)S1_$2.$3_$4_S5_S6_$7 ht 


H | 
l | 
I \ | i 
j | | | 
| | | | 


CS StL | a | | Sr 


| | ! 
Dummy output Effective output 'Dummy output 
(D1 to D32) (S1 to $5000) | (D33 to D36) 


! 
Output duration of 1 line | 


a 


The transfer clock (¢1, $2) should be given 2,518 times and more. 
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MIPACKAGE DIMENSIONS 





22-pin DIP (Ceramic) 


1.772 £0.018 (45,0 +0.45) 


1.457 (37.0) 
13738:35.0 = 


7 


0.390 £0.010 
(9.9025) 


0.028 £0.02 
(0.7 £0.05) 
0.05 £0.008 
(1.28402) 
0.1 14+0.010 
(2.90.25) 


Chip Glass 


Ld 


CALL LL Le 
0.019 +0.003 0.010 £0.002 
(0.49 +0.07) (0.25 +0.05) 


i (4 
SPT llele il Baa POEL 


PO.10 x 0.394 = 1 £0.008 
(P2.54 xX 10=25.4+02) 


unit : inch: 
(mm) 
[Precaution to handle] 


1. Handle the CCD line sensor carefully against electro-statics. Though SEA7551H is of such design as to be protected from 
electro-statics, some careless handling may cause the damage. 


Wipe off the smear on the front glass with alcohol or the like. Otherwise, it will appear as a dark spot. 


Use a visible radiation as the light incident to the device. Otherwise, the performance may not sometimes satisfy the 
specified characteristics. 


Don’t apply strong shocks to the device, which may cause the damage on the glass or other parts. 
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WWIOS 
SYSTEMS 


S-MOS SYSTEMS, INC. 
A Seiko Epson Affiliate 


Main Office 

2460 North First Street 
San Jose, California 95131 
(408) 922-0200 


Eastern Area Sales Office 

10 Burlington Mall Road 

Suite 250 

Burlington, Massachusetts 01803 
(617) 272-3174 








